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I N TROD UC V I  0 N 

This volucnle lists all  documents  r e l a t ive  to  the Sa tu rn  S-II Stage  and  
S a t u r n  S-I1 ground suppor t  equipment.  

Appendixes  A and B contain c r o s s  r e f e r e n c e  <indexes of deviat ions f r o m  
Appendix C p r e s e n t s  a l i s t  of appl icable  documents  and m i l i t a r y  documents .  

r e l a t ed  N R  spec i f ica t ions .  
p r o c e s s  spec i f ica t ions ,  appl icable  to  the S-II, which supe r sede  o the r  caun te r -  
p a r t  NR mult iple  appl icat ion spec i f ica t ions .  
fo r  r e f e r e n c e  pu rposes  and do  not f o r m  a p a r t  of SID 61 - 3 h 7 C . )  

Appendix D p r e s e n t s  a l i s t  of NR m a t e r i a l  and 

( T h e s e  appendixes  ex i s t  only 
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% , *  

1 .  5-11 STAGE DOCUMENTS AND DNIATIONS ;” . 

S-11 STAGE DOCmfENTS . ,  , 
P 

‘ ‘,.. 
The following are design, method and material documents for the Satup,$ 

S-I1 Stage. S-I1  stage documents are also listed with their related NAA 
specifications in Appendix C of this report. 6 

* 
6 ,  ‘ 

All subsidiary specifications referenced; in the primary specifications. 
specified herein are applicable only to the extent referenced in the primary. 
specification and shall be limited to the subject matter of the particular 
paragraph o r  phrase in the subsidiary specification to which the primary 
specifications refer. 

I 

SPECTFICATIOKS 

Federal 

BB-N-4llb (1) Nitrogen, Techn’ical 
t ,  January 19, 1966 

00-P-416A Plating, Cadmium (Electrodeposited) 
December 11, 1956 

WW- T- 7 00 / 6 C Tube, Aluminum Alloy, Drawn, Seamless, 
August 21, 1969 6061 and 6062 

Bureau of Mines Helium, Grade A 
Publication KO- 1 
AuguSt 1963 

Mi 1 i tar y 

MIL-B-5087A(l) Bonding, Electrical (for Aircraft) 
January 29, 1958 

MIL-P-5514D . Packings, Installation and Gland Design 
September 16, 1959 Hydraulic, General Specification for‘ 

MIL-C-5541(1) 
March 28, 1950 

MIL-E-5556A 
July 23, 1954 

MIL-H-5606A( 1) 
May 17, 1961 

Chemical Films for Aluminum ar,d Aluminum 
Alloys 

Enamel, Camouflage, Ouick-Drying 

Hydraulic Fluid, Petroleum Base, Aircraft 
and Ordnance 

s CN 
119R2 

SCN 
119R2 

SCN 
119R2 Supersedes page 2 of .hiarch 3 ,  1967 



MIL-Ey605 1 C 
17 June 1960 

Electrical -Elec. t ronic System ~ o ~ F a ~ i b ~ l i ~  
and Interference Control Requirements for 
Aeronautical Weapon System 

* 
MIL-1-6 18 1D h t e  r€e rence Control Requirements Aircraft 
25 November 1959 Equipment 

MIL-W-6858B ~ e ~ ~ ~ ~ *  Resistance: Altnnninum, 
2 November 1860 si-, Normhardening Steels or  Alloys, Nickel 

Alloys, Meat-Re sisting Alloys, and Titanium 
Alloys; Spot andaSeam 

h 

MIL- W -68'738 Welding: Flash, Carbon, aad Alloy Steels 
19 January 19 59 

MIL-T-7081C Tube: Aluminum Alloy, Seamless, Round, 
3 April 1959 4061, and 6062; Aircraft  Hydraulic Quality 

MIL -B -7883( 1) Brazing of Steels, Copper, C 
2 8 January - 19 54 and Nickel Alloys 

MIL -I - 85 OOB 
10 October 1960 

Interchangeability and Replaceability o b  
Component Parts for Aircraft and 

MIE-P  -8585A P r i m e r  Coating, Zinc Chromate, Low- 
17 October 1957 Moisture -Sensitivity 

MIL-A -8625A 
14 December 1954 A l u m i n u  Alloys 

Anodic Coatings for Aluminum and 

MIL -T - 8808A 
1 April 1958 

MIL-V-8813 
20 November 1957 

MIL - F -88 15 
18 March 1960 

IL-R-11468 
27  September 1951 p 

MIL-R-11469 * 

24 September 1951 

IE-R-11471(2) 
26 February 1960 

Tubing, Steel, Corrosion-Resist 
Stabilized) , Aircraft  Hydraulic Quality 

Valves: Aircraft, Hydraulic P res su re  
Relief, Type I1 Systems 

Filter and Filter Elements, Fluid P res su re ,  
ic Line, 15 Micron Absolute, Type PI 

Systems 

Radiographic Inspection: Soundness Require - 
ment for Arc and Gas Welds in Steel 

qadiographic Inspection: Sourmdne s s 
Requirements Tor Steel Castings 

Radiographic Inspection of Metals 

SXD 61-367C; - 3 -  



s PACE I) I t ' r  s IO s OF NO IUI i A I I I-. I< I CLA s KO CK WE I I ,  c:o R PO R . m  ON 
Specification No. S I D  61-367C 
Revised: July 2, 1969 
Page 4 of 282 Pages 

MIL-P-19692A 
December 1, 1960 

Pumps, Hydraulic, Variable Delivery, 
General Specification for 

MIL- H- 2 5 4 7 5 A 
January 19, 1961 

Hydraulic Systems, Missile, Design, 
Installation Tests, and Data Requirements 
General Requirements for 

P 

* 
b 
4 

Propellant, Oxygen, Type I1 

Hili tarv 

MIL-P-25598D 
March 36, 1962 

SCN 
119R2  

Packing, Preformed, Petroleum Hydraulic 
Fluid Resistant, 275' F. 

MIL-P-25732A 
January 6, 1959 

MIL- P- 2 7 2 0 1 A  
September 1, 1964 

Propellant, Hydrogen 

MIL-P- 2 7401R 
September 19, 1962 

Propellant Pressurizing Agent, Nitrogen 

0 

~ 1 ~ - ~ - 2 7 4 0 7 ( 1 )  , 
January 8, 1965 

Propellant Pressurizing Agent, Heli,yq 
I 

MIL-C-27500 (USAF) ( 4 )  
July 8, 1966 

Cable, Electrical, Shielded and 
Unshielded, Aircraft, and Missile 

MIL-D-70327(1) 
July 1, 1959 

Drawings, Engineering and Associated Lists 

rb 

Army Ballistic Missile Agency 
I 

Cleaning and Codditioning of Metallic and 
Nonmetallic Surfaces 

I ABM-C-4 
June' 25, 1958 

ABM-PD-R- 27A 
August 14, 1959 

Radiographic Inspection: Soundness 
Requirements for Fusion Welds in Aluminum 
and Magnesium ?fissile Components 

ABM-PD-GJ- 4 5A 
September 22, 1959 

Welding, Fusion, Shielded Arc, Nissile 
Components, Aluminum and Magnesium, 
Flanual or Automatic 

ABFU-PD-E-5 3 
February 11, 1960 

Electrical Wiring Procedures 

ABMA-PD-12-15 3 
May 26, 1958 

Certification of Welding Operators for 
Fusion Welding Guided Missile Airframes 

ABMA-PD-R- 18 7 
November 7, 1958 

Relays, Hermetically Sealed, Missile 
Equipment 

1969 Supersedes page 4 of January 6, 



SI’.-lCE DI\’ISION 01: X O R T I  I .13iEKICA4S KOCK\\’EI,I, CORPOK.4TION 
Specification No. S I D  61-367C 
Revised: July 2, 1969 
Page 4a of 2W Pages 

ABMA-PD-W-4 88A 
September.15, 1959 

ABMA-PD-C-7118 
December 15, 1959 

Marshall Space Flight Center 

NSFC-SPEC- 106B 
September 16, 1966 
Amendment 1 
October 6, 1967 

Welding, Stud, Aluminum Alloy, Process 
for 

Cable and Harness Assemblies, Electrical, 
Missile Systems: General Specification 

Testing Compatibility of Yaterials for 
Liquid Oxygen 5ystems 

\ 

New page 



5P.iCE 1)IVISION :F S O R T H  A ~ f E l < I C . ~ X  ROCKi\’E141, C;ORFORATION 
Specification No. SID 61-3676 

Page 5 of 282 Pages 
ea R Release Date: July 2, 1969 

P 

MSFC-SPEC-14 3B 
February 10, 1964 

MSFC-SPEC-164(1) 
June 15, 1963 

MSFG-SPEC-2 34A 
July 27, 1967 

EISFC-SP,EC- 356A ~ 

April 15, 1967 

MSFC-SPEC-360 
April 15, 1967 

MSFC-SPEC-399 
April 24, 1964 

MSFC-PROC-158A 
April 12, 1962 

MSFC-PROC-252 
September 19, 1962 

MS FC-PROC-29 3 
May 27, 1963 

XSO05.0 
?lay 17, 1961 

MS005.1A 
April. 15, 1961 

MS200 * 2 
January 6, 1961 

PIS260 0 
March 6, 1961 

MS260.2 
October 1960 

EIS700.0 
January 12, 1961 

?!S 750 OA 
April 22, 1969 

Fittings, Flared Tube, Pressure 
Connect ions ,, 

Cleanliness of Components for Use in Liquid,. .~ 
Oxygen, Fuel, and Pneumatic Systems, 

0 , ‘  

Specification €or  . ,  

L , ’  

F 

X’itrogen, Space Vehicle ’ ’ .* 

Hydrogen, Liquid 

I 

Helium 

Oxygen, Type TI, Grade C 

Soldering $nd ElFctrical Connections (High 
Reliability), Prgcedures for * 

Weight and Balance Requirements, 
Procedure for I 

Coating, Conformal, (Polyurethane) 
Printed Circuit Assemblies, Procedure for 

Fabrication of Type 17-7 PH Stainless Steel 

Fabrication of Type 410 Stainless Steel 
Sheet, Plate and Strip 

Internal Protection of Stainless Steel Pipe 
and Tubing During Fusion Welding 

Insert, Helical Coil Thread, Installation o f  

Installation of Jo-Bolt Blind Locking. 
Fasteners 

Acceptance of Spooled Aluminum A l l o y  
Welding lJire €or  Launch. Vehicle 
Application 

Non-Metallic (Asbestos) Gaskets 

s CN 
I 319R2 

Supersedes Page 5 of October 1, 1967 
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Specification No. SID 61-367C 
Release Date: July 2, 1969 
Page 5a of 282 Pages 

b STANDARDS 

Federal 

FED- S 'ID- 15 1 A  
May 6, 1959 

Military 

MIL-STD- 130B 
24 A p r i l  1962 

New page 

Metals; Test Methods 

Identification Marking of U.S. Misjtary 
Property 



N O R T H  A M E R I C A N  A V I A T I O N ,  IMC 

Speci f ica t ion  No. SID 6 1 -367C 
R e l e a s e  Date:  January 6 ,  1969 
P a g e  6 of 282 P a g e s  

MIL-STD-171A 
11 Oc tobe r  1960 

F i n i s h i n g  of Meta l  and Wood S u r f a c e s  

MIL-STD -453( 1) Ins  pe c ti on , Radiograph ic  
29 October  1962 

MIL-STD- 1247 Ident i f ica t ion  of P i p e ,  H o s e ,  and Tube L i n e s  
12 M a r c h  1963 f o r  A i r c r a f t ,  M i s s i l e s ,  Space  V e h i c l e s ,  and 

A s s o c i a t e d  Suppor t  Equ ipmen t  and F a c i l i t i e s  

f 
MS3 3 540C Safe ty  Wir ing ,  G e n e r a l  Practices f o r  
17 M a r c h  1959 ~ 

A 

A r m y  B a l l i s t i c  M i s s i l e  Agency 

ABMA-STD-3( 1) 
27 June  1958 

ABMA-STD -428B 
8 A p r i l  1960 

M a r s h a l l  Space  F l i g h t  C e n t e r  

MSFC-STD-100 
16 May  1961 e 

MSFC -STD - 105A 
AMEND 2 
SEPTEMBER 7 ,  1968 

MSFC-STD-162 
26 J u l y  1961 

E tch ing  of Aluminum Befo re  Spot Welding 

i r l "  

P r i n t e d  C i r c u i t  Des ign  and Cons t ruc t ion  ;. . 
S t a n d a r d  

e ,  

P 

4 ,  ' (' I 

0 .., 
C a s t i n g s ,  Aluminum and Magnes ium Alloy,  
Rad iograph ic  Inspe,ction of,  Acce,p$ance * 
S t a n d a r d  f o r  I .  

Synthe t ic  R u b b e r ,  Age Con t ro l  of, 
S t a n d a r d  f o r  

Mechan ica l  Symbol s  

I 

I ' I  

r. 

MSFC -STD-349 
15 November  1963 

Electrical a n d  E l e c t r o n i c  R e f e r e n c e  
Des igna t ions ,  :S tandards  €o r  t 

NASA S t a n d a r d  

J u n e  1965 
SE-008-001-  1 

P r o j e c t  Apollo Coord ina te  S y s t e m  
S t a n d a r d s  

d 

Supersedes Page 6 of October 1, 1967 



10419900 
2 2  J u n e  1960 

Erivironniental P r o t e c t i o n  of Vel i ic lc  ;tnd 
Suppor t  E q u i p m e n t  G on1 pone n t s  a n d  
Assemblies ,  Proccdurr- f o r .  

1 0 4 l 9 9 0 1  
2b F c b r u a r y  1960 D u c t s ,  P r o c e d u r e  .for 

Cleaning  and P a s s i v a t i o n  of Bellows a n d  



I 

10419925 
17 June 1960 

1050930l 
25 July 1960 

10509302 
16 May 1960 

I 
1 

1 05 09 3 06 ( 1 ) 
18 April 1961 

10509307.A 
3.June 1961 

10509308 
2 June 1960 

105093 13 
28 June 1960 

10509318 
9 July 1960 

Marshall Space Flight Center 

0299 
16 July 1962 

%OM01071 
6 March 1961 

10MQ4106 Rev. H 

20M85015 
16 November 1961 

10443376 
15 September 1961 

35014A 
ece&ber 1964 . 85M06078A 

18 November 1963 

1 
l j  

Containers Propellant, Specification for 

Riveting Fabrication and Inspection, 
Standasd for ,  

Packaging a i d  Packing of Par t s ,  Repair 
Par t s ,  and Qxnponents for Space Vehicles, 
General Specification for 

Radiographic Inspection Procedures and 
Acceptance. Standards for Fusion Welded 
Joints in  Stainless and Heat Resistant Steel, 
Specific ation for 

Brazing, Silver, Specification for 
x 

Welding, Carbon, Low Alloy and Stainless 
Steel, (Manual o r  Automatic), Specification 
for 

Lubricant, Antiseize and Sealirig, Liquid 
Oxygen Systems, Specification for 

Hose As semblie s, Flexible, High- P r e s  sure ,  
Specification for  

Preliminary Saturn C-5 Three-Stages to 
Eicape Velocity Configuration (Suborbital 
Star t )  

Environmental Protection When Using 
Electrical  Equipment Within the Areas of 
Saturn Complexes Where Hazardous Areas 
Exist, Procedure f o x .  

Preliminary Saturn V LOR Configuration 

'Procedure for Cleaning, Testing, and 
Handling of Onboard Hydraulic System 
Components and MIL-H-5606 Hydraulic F l d d  

Standard for Electrical  and Electronic 
Symbol B 

Schematic of Saturn V S-I1 Emergency 
Detection System 

Launch and Checkout Computbr Program 
Con€iguration and Control Plan I 

- 7  - 
S%D 61-3675;; i 
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SPACE DIVISION O F  sorw-i AMEKIC:AS ROC:K~~IXL CORPORATION 
Specification No. SID 61-367C 
Revised:" July 2, 1969 
Page 8 of 282 Pages 

PUBLICATIONS 

Military 

MIL-HDBK-5 Strength of Metal, Aircraft Elements 
5 March 1959 (S- 11- I thru S- I I - 3) 
August 1962 (S-11-4 thru S-I:-10) ~ 

MIL-HDBK-5A 
8 February 1966 ( S - 1 1 - 1 1  and Subs) 

Strength of getal, Aircraft Elements 

National Aeronautics and Space Administration ____._I__--___ and Ylarshal Space Flight Center 
I -- 

M-AERO-D-1-63 Saturn V Performance Summary and 
29 April 1963 Trajectory Data Based on Specification 

We i gh t s 

M-AERO-G-24-62 
4 September 1962 

MSFC SL-9-42 
8 November 1962 

MSFC 6 2 1 3  
15 July 1962 

NASA-'IN-X-52023 
1964 Revision 

NPC 200-2 
20 April 1962 

SLL-64- 26 
5 June 1964 

Revision of Natural Environmental Design 
Criteria, Inflight Wind Conditions, for the 
Saturn 6-5 Vehicles 

Structural Loads for the Saturn C-5 LOR 
Vehicle (Suborbital Start) (for S-11-1 through 
S-11-3)  

Branch Working Paper 
I 

Terrestrial Environment (Climatic) Criteria 
Guidelines*for Use in Space Vehicle 
Development 

Quality Assurance Provisions for Space 
System Contractors 

Structural Loads for the Saturn V LOR 
Vehicle (for S-1:-4 and subsequent) 

GENERAL DOCLWNTS 

SCN 
149R2 

\ 
U.S. Air Force 

Volume I General Range Safety Plan (Consisting of:) 
1 April 1960 Hissile Handling 

Volume XI General Range Safety Plan  (Consisting of:) 
6 December 1968 Operations Requirements 

Exhibit 80-7 Airborne Flight Termination Systems 
26 April 1960 (Range Safety) 

Supersedes Page 8 of January 2 7 ,  4967 
-8- 
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Ron-Government DocPaaenta 

The following non-Wverment d.oc~m,ents of the  issue ah&, or  (if 
undated) in effect on. o r  before 21 May l.Y'u2, adre ' p ~ t r t  of t h i s  spec i f i ca t ion :  

Rocketdyne, Morth h e r i s a n  Atriation, Inc e 

R-2158s 
5 Decelgber 1536;l ~ y ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ i  L i q u i d - P r o p e ~ n t - R o c k e t  

MocieL Specification, LI .Pounds, Thmst, 

Engine Ti&ketCtyne IYlodeE 5-2 

Space and I n f o m t i o n  Systems Division, Eorth American RockweU, C o q .  

Doughs A i r c r a f t  Company ~ 

Wiring, Saturn S-11, I n s t a l l a t i o n  of, 
&neraP Spec i f i ca t ion  for 

F i r i n g  Unit  Electronic, Exploding 
Bridge Wire 

c 
4 
B 

Supersedes page 9 o f  I.ftarch 7, 1968 

- 9 -  



DEVIATIONS TO S-1% STAGE DOCUMENTS 

i 

The foltaaving deviations are presented in alpha-numerical order by 
document, A ~ ~ ~ ~ d i x  A contains c ros s  reference indexes of the deviatisna. 

Requirement: 

Deviation 298 

ABMA-Dwg.- 1041 9900, dated 22 June 1966. 

Deviation: The requirements of this drawiasg shall not be applicable to the 
S-I1 Stage Engine Actuation System, components, and subassemblies. 

Reason: The requirements of the S-11 Stage Engine Actuation System, com- 
ponents, and subassemblies a r e  governed by MSFC Dwg. 20M85015. 

Effectivity: Battleship Test Vehicle, Electromechanical Mockup, and the 
three engine actuation systems to be delivered to  RISFC; S-a-T, S-11-1, and 

%. subs. 

Re qui re  me nt : 
Passivation of ‘ &‘ 

Deviation 150 Cleaning and Passivation 

ABMA-DWG- 10419901, dated 27  February 1960, Cleaning and 
Bellows and Ducts, Procedupe for .  

Deviation: Delete the requirement for compliahce with ABMA-DWG-104l9901 
in  i ts  entirety a s  applicable to the accumulator reservoir  manifold assembly 
(ARMA), servoactuator,  main pump, auxiliary motor-pump, quick-disconnect 

I couplings, and bleed valve on the engine actuation system. 

Reason: No bellows o r  ducts are utilized in  %ha design or fabrication of the 
particular components cited. 

Effectivity: S-11-T, S-UC-B, S-11- i and subs; Battleship test  vehicle, 
Electromech’anical M o c h p ,  and the three engine actuation systems to be 
delivered to 

- IO - 
% SID 61-357G 



b 

Deviation 1 5 1 Propellant Containers 

Requirement: ABMA-DWG- 10413925, dated 17 June 1960, Containers, 
Propellant, Specification for .  

Deviation: Delete the requirement for compliance with 'Drawing ABMA- 
BWG-10419925 in  i t s  entirety as applicable to the accumulator reservoir  
manifold asssrnbly ~ ~ ~ A ~ ,  servoactuator, main pump, xiliary n1otol" - 
pump, quickdisconnect couplings, ;and bleed valve for the engine actuation 
system. 

Reason: N o  propellant containers are utilized in the design o r  fabrication of 
the particular components cited. 

Effectivity: . S-11-T, S-II-D, S-11- 1 and subs; Battleship test  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered. to MSFC. 

Deviatibn 123 Riveting 

Requirement: ABMA-DWG- 10509301, dated 25 July 1960, Riveting 
Fabrication and Inspection, Standard for. 

Deviation: 
i n  i t s  entirety as applicable to the main pump and bleed valve of the engine 

Delete the requirement for compliance with ABR4A;DWG- 1050930 1 

actuation system. 

Reason: 
o r  inspection of the pavticular components cited. 

This process and procedure is not utilized in  the design, fabrication 

Effectivity: S-11-T, *S-11-D,$ S-11- 1 and subs; Battleshi@ test  vehicle+ 
ectromechanical Mockup, and the three' engine actuation systems to be 

* delivered to MSFC. 

Deviation 153 ZGbricant i 

Requirement: ABMA- DWG- 10509313, dated 2 8  June 1960, Lubricant, " + ' .  

Antiseize and Sealing, Liquid Oxygen Systems, Specification fo r .  

Deviation: Delete the requirement for compliance with ABMA-DWG- lO§,aq313 
in  its entirety as applicable to the accumulator reservoi r  manifold assembly 

A), servoactuator, main pump, auxiliary motor-pump, quick-disconnect 

, e  

F 

4 couplings, and blekd valve for the engine actuation system. L i  ' 
b . 1 %  



Reason: The engine actuation system is not a LOX system; therefore 
antiseize and sealing lubricants a r e  not utilized i n  the design or fabrication 
of the particular components cited. 

Effectivity: S-11-T, S-11-D, S-11- 1 and s i b s ;  Battleship test  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to  

Deviation 3 19 3 

Requirement: ABMA-DWG-1050'9318, dated 9 July 1960, Paragraph 3 . 6 , 1  
Wire Braid. - There shall be no missing, kinked, o r  broken s t rands of wire  
braid reinforcing. There shall be RO more  than one crossover of 2 parallel  
strands per 6 inches of hose length. 

Deviation: There shall be no missing, kinked, o r  broken strands of wire 
braid reinforcing, There  shall be no, more  than two crossovers  of two 
parallel s t rands per six inches of hose length. 

Reason: 
overs of parallel s t rands per six inches of hose Length instead of cur ren t  
limitation of one crossover  of two parallel  strands per six inches of hose 
length e 

The B revision to ABMA-DWG-10509318 now permits  two c ross -  

Effectivity: EMM, Battleship, Stages; S-11-T/D, S-IS- 1 and Subs. 

Deviation 69 Cleaning and/ o r  Conditioning 

Requirement: ABMA-PD-C-4, dated 25 June 1958, paragraph 3.2.  Clean- 
ing and/or conditioning I3frocesses. "Cleaning and/or  conditioning may be 
accomplished in accorqance with any of the following processes .  e . I I  

a 
Deviation: 
with NAB process  specifications that provide mater ia ls  and processes  
which a r e  not injurious to par t s ,  

Reason: NAA has existing facilities and procedures that provide assurance 
equivalent to Specification ABMA-C-4 and alternate methods, i f  required, J .  5 

Cleaning and/or  conditioning shall be performed in accordance 

9 I d  

- 12  - 
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Deviation 146 Cable and Harness Assemblies 

Requirement: ABMA-PD-C-7 l lA ,  dated 15  December 1959, Cable and 
Elarnes s Assemblies, Electrical ,  Missile System: General Specification. 

Deviation: Delete the requirement for compliance to Specification 
ABMA-PD-C-711A in its entirety a s  applicable to accumulator reservoir  
~ a ~ i f o ~ d  asserntsl; (ARMA), mrvoactuator, main pump, auxaiary motor- 
+mp, quick-disconnect couplings, and bleed valve on the engine actuation 
s ys tem a 

Weasgn: No cable o r  harness assemblies a r e  utilized in the design o r  
fabrication of the particular components cited. 

Effectivity: S-U[-T, S-IP-D, S-IP- I and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to  be 
delivered to MSFC. 

Deviation 8 Insulation Resistance 

Requirement: A B U - P D - C - 7 1  l A ,  15 December 1959, paragraph 3,5.2. The 
insulation resistance of assemblies shall not be less  than the following: 

a,  Assemblies not exceeding 100 feet: ,100 megohms 

b, Assemblies between 100 and 300 feet: 75 megohms 

c .  Assemblies exceeding 300 feet: 50 megohms ' 

Deviation: The insulation resistance of assemblies consisting of 100 con- 
ducftors o r  less  shall  not be leas  than the following: 

a, Assemblies not exceeding 100 feet: 100 megohms 

b. Assemblies between 100 and 300 feet: 75 megohms 

cz  . Assemblies exceeding 300 feet: 50 megohms 

Reason: 
inc rea  s e s 

Insulation resistance decreases  as the total number of conductors 

- 13 - 
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Spec i f i ca t ion  No I SEI 41-3676 
Release Date 8 March 1968 
Page 14 of 282 Pages 

Deviation 143 E l e c t r i c a l  Wiring Procedures 

Requirement: ABM-PD-E-53, dated 11 February 1960, Electrical  Miring 
Procedures.  

Deviation: Deleted the  requirement f o r  compliance with' BBMA-PD-E-53 i n  
i t s  e n t i r e t y  8 s  appl icable  t o  accumulator r e se rvo i r  manifold assembly 
(ARMlh), servoac tua tor ,  main pump, a u x i l i a r y  motor-pump, quick disconnect 
coupl ings,  and bleed valve on the engine ac tua t ion  system. 

Reason: This process and procedure a r e  not  u t i l i z e d  i n  the design,  f a b r i -  
ca t ion ,  o r  inspect ion of  the p a r t i c u l a r  components c i t e d .  

E f f e c t i v i t y :  S-11-T,  S-61-D, S-11-1 and subs;  Ba t t l e sh ip  test  veh ic l e ,  
Electromechanical Mockup, and the three  engine ac tua t ion  systems t o  be 
de l ivered  to  MSFC. 

Deviation 118 SCOPE 

Requirement: ABMA-PD-E-53, 11 February 1960, paragraph 1.1. "This 
s p e c i f i c a t i o n  covers  khe f ab r i ca t ion  of . . . .  Alterna te  procedures proposed 
by the con t r ac to r s  r equ i r e  the p r i o r  wr i t t en  approval of the procuring 
agency. " 

I 

Deviation: The Contractor  reques ts  approval f o r  the use of the  r e s i s t a n c e  
welding method f o r  the  f ab r i ca t ion  of  e l e c t r o n i c  modules and e lec t r ica l  
connect ions .  

Reason: 
g r e a t e r  r e l i a b i l i t y  coupled with weight and space saving. 

Welded e l e c t r o n i c  modules and e lec t r ica l  connections provide 

E f f e c t i v i t y :  Ba t t l e sh ip  Test Vehicle, Electromechanical Mockup, S - 1 1 - S  
and subs . ,  and assoc ia ted  ground support  equipment. 

Supersedes Page 14 of 3 Wrch  1067 
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SPACE DIVISION O F  xow-rl AMEIIIC:AN I ~ O C K W E I , ~ ,  CORPORATION 

Spec i f i ca t ion  No: SlD 61-367C 
Release Date: 8 March 1968 
Page 14a of 282 Pages 

Deviation 33 6 E lec tr i ca l  W ir  inn  Procedures 

Requirements: ABMA.PD-E-53, Electr ical  Wiring Prqcedures, Paragraph 
3 . 1 . 4  c a l l s  fo r  use of  MIL-Y-1140 tape (Lacing Cord). 

Deviatign: Paragraph 3 . 1 . 4 .  In  Q h X 2  of.~lIZ-Y-P140 t ape , au tho r i ze  use 
o f  NIL-T-723, Type P ,  Class 2 tape for use on the  S - I I  P rope l l an t  
U t i l i z a t i o n  Computor wi th  the SoPlowing p a r t  numbers and e f f e c t f v i t i e s :  

PART NUMBER 
ME901-0206-0019 
ME901-0206-0018 

.' E f f e c t i v i t y :  Saturn S - I 1  and Subs. 

VEHICLE 
S-11-1, 2 and 3 
S-11-4 and Subs 

Deviation 70 Connectors 

Requirement: ABMA-PB-E-53, dated 11 February 1960, paragraph 3.1.6.  
"Connectors s h a l l  be i n  a c c o r d a k  wi th  MIL-C-5015, Type E of 
MIL-C-26482 ." 

Deviation: 
o r  MIL-C-0026482. 

Connectors s h a l l  be i n  accordance wi th  MIL-C-5015, Type R,  

SCN 
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Reason: MIL-C-5015, Type E, and MIL-C-26482 a r e  inactive €or new 
design, 
contacts for better mechanical strength and eledtrical  continuity i s  
preferred.  MIL-C-5015, Type R, replaces Type E and i s  superior to 
Type E relative to meeting environmental requirements. 

The use of MIL-C-0026482 incorporating removable crimp-type 

3 Deviation 7 1 Insulation Sleeving 

Requirement: ABMA-PD-E-53, 11 February 1960, paragraph 3 .1 .9 .  
"Insulation sleeving shall be in accordance with MIL-1-7444, I '  

Deviation: Insulation sleeving shall be in accordance with MIL-1-7444 or  
MIL-I- 18057. 

Reason: R2IL-I-'18057 extends temperature  range of sleeving. 

Deviation 106 Insulation Sleevinlr 

Requirement: ABMA-PD-E-53, 11 February 1960, paragraph 3.1,9. 
"Insulation sleeving shall be in accordance with Specification MIL-1-7444. " 

Deviation: Insulation sleeving shall be in  accordance with Specification 
MIL-I- 7444. 
stabilized, i r  radiated poly olefin sle eving or a modified polyte t r  af luo roe thyle ne 1 

sleeving (both to Specification MB0150-007) shall be used, 
a ture  use up to an operating temperature of 450 C where a low dielectric 

yarn sle'eving (to Specification NA2-41101) may be used. 

Reason: The heakshrinkable tubing can be installed more quickly and affords 
equivalent protection. 
requires  the use of a dilator fluid whikh is both toxic and flammable. 
this reason, the use of this type of sleeving requires an  adequate ventilation 
system to be installed. 

The glass yarn sleeving is capable of withstanding greater  tempera turw than 
the teflon sleeving. 

E 
Where a heat- shrinkable tubing is desired,  a thermally 

For high temper-  

. strength and low voltage-application is  required, an uncoated braided, glass  

. 
Application of specification MIL-I- 7444 sleeving 

For 

' 

+. ~* 

r 
* *  ' i 

e .  1 

Deviation 7 2  Shield Termination 

Requirement: ABMA-PD-E-53, 11 February 1960, paragraph 3 .2 ,3  and 
Figure 1. 
s e r i e s  leading to cornrnon.ground wire,1t I 

t tFigure %. skows"shie1ds interconnected with jumper - wires  In ,, ~ 

I I  1 
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Deviation: Groups of ground jumpers shall be connected individually to the 
common ground wire,  o r  by cornrn~~z shMd grsr t~ld jumpers interconnected 
in closed ,end connectors (bomb tails). Figure 1 should show jumper wires 
to their respective ferrules.  

Reason: Individual grounding provides for more  economical and efficient 
maintenance and repair ,  

3 Deviation '7 3 Shield Separation 

Requirement: ABMA-PD-E-53, 11 -February 1960, paragraph 3.2.3.1. "The 
strands of the shield wire shall be separated . . . a s  shown in Figure 2." 

Deviation: 
two -piece ferrule  installation. 

The shield should be separated from the conductor by use of a 

Reaso'n: 
install at ion. 

The method per  ABMA-PD-E-53 resul ts  in a bulky and expensive 

Deviation '74 Lacing and Sleeving 

Requirement: ABMA-PD-E-53,  11 February 1960, paragraph 3.2.3.2, "The 

wrapped around the entire assembly. 
tie of at least  four turns." 

. loose end of the shield . . . and a second wrapping of lacing . . . shall be 
The wrapping shall consist of a spot 

Deviation: Two -piece fe r ru le  installation shall be used instead of lacing 
and sleeving. 

. Reasons: Lacing and slgeving a r e  slow-production processes  with costs 
greater than those acqpired with ferrules .  
required by Inspection and Quality Control personnel to qualify the lacing 
and sleeving method@. rc 

En addition, more  time is 

a 

Deviation 7 5  Grounding to Structure 
I , '  

Requirement: ABMA-PD-E-53, 11 February 1960, paragraph 32 .3 .3 ,  
"When the cable, harness ,  o r  wire bundle . e . a r e  to be grounded . . . '  
individual shields wi l l  be terminated. The complete assembly shall be 
shown in Figure 8, 

Deviation: 

. . 1 

. I  

f 

I * > ' I  

Two-piece f e r ru l e s  shall be used for grounding to structure.  * .  : ' 

Reason: The methgd per  ABMA-PD-E-53 is too costly. If repaixs have to 
be made, it would be necessary to re-encapsplate the installation, 

, 

. 
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Deviation 76 Two-piece Fe r ru l e s  

Requirement: 

insulated, place a piece of sleeving over the assembly.l! 

ABMA-PD-E-53, 11 February 1960, paragraph 3.2.3.5.1. 
single-piece fe r ru le  . . may be uaed. If the ferrule  assembly is not 

eviation: Two -piece fe r ru les  such as Burndy grounding sheath connectors, 
shall be used. 

Reasons: Single-piece fe r ru les  require slow, and costly assembly methods. 
h addition, inspection practices require more time than when two-piece 
ferrule  construction is used. 

Deviation 265 Lacine of Wire.  Bundles. Harnesses .  and Cables 

Requirement: ABMA-PD-E-53, Paragraph 3.2.7. "All wire bundles, 
harnesses  arid cables should be continuously laced when the length is 
sufficient to accomrnAdate two complete stitches. 
tuted for a continuous lace within subassemblies when the lacing length is 
less than four complete stigches. '' 

Deviation: Paragraph 3. 2.7: spot tying of all wire bundles, harnesses  and 
cables on stage equipment for use on the Electromechanical Mockup and 
the Battleship tes t  vehicle shall  be acceptable. 

Reason: 
test vehicle. 

Spot t i es  may be substi- 

I I <  

Deliverable stage equipment related to the EMM on Battleship. 
I ) *  

. I  

c 
I * ) I  Deviation 182 Electrical  Quick Disconnects 
B. * 

Requirement: ABMA-PD-E-53 references,  MIL.-C-Z6482 (ASC),  Notice 2,  
L Q  ' dated 9 February 1961. I . I  

. 
Deviation: Delete the requirements of MIL-C-26482 (ASG), Notice 2, dated 
9 February 1961. 
accordance with MXL-C-26482C, Amendment 1, dated 20 February 1963, 

Reason: The superseding issue (M1L4-26+82C8 Amendment 1) is not 
materially different f rom the contractual document (MIL-~-26482  (ASG), 
Notice 2) and is therefore acceptable to S&ID. 

Electr'ical quick disconnects shall be fabricated in 

Effectivity: 
the Battleship test  vehicle, and to stages S-11-T, S-II-D, S-I1-ls and subs. 

This deviation shall apply to the Electromechanical Mockup, 

- 17 - 
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Deviation 145 Sealed Relays 
3 

Requirement: ABMA-PD-R-187,  dated 7 November 1958, Relays, 
Hermetically Sealed, Missile Equipment, 

Deviation: 
A B W - P a - R - 1 8 7  in its entirety as applicable to accumulator reservoir  
manifold aesembly (ARMA), servoactuator, main pump, auxiliary motor- 
pump, quick-disconnect couplings, and bleed-valve on the engine actuation 
system. 

Delete the requirement for compliance to Specification 

Reason: No hermetically sealed relays a r e  utilized in the design of fabri-  
cation of the particular components cited. 

Effectivity: S-11-T, S-11-D, S-€1-1 and subs; Battleship test vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

Deviation 17 .Ceramic Insulation 

Requirement: 
. paragraph 3.4.2. 

of Specification JAN-f-30.  
accordance with Specification JAN -1- 10. 'I 

Specification A B M - P D - R - 1 8 7 ,  7 November 1958, 
"Ceramic insulating mater ia l  shal l  conform to grade L3B 

All external ceramic surfaces shall  be glazed in 
il 

Deviatioa: Cerami: insulakng mater ia l  ,shall conform 'to grade L31'1, o r  
better, of Specification MIL-I-1OA. A erna l  ceramic surfaces shal  
glazed in accordance with Specification -I- 10A. 

Reason: JAN-1-30 does not exist, and JAN-1-10 has been superseded by 
Specification MIL-I- 1OA. 

i . I 

Deviation 21  
. .  . 
c 
I ,  ' 1: 1 

Requirements: ABMA-PD-R- 187, 7 November 1958, paragraph 3.4.4."" ' .  ' 

"Metals shall be laon-magnetic and corrosion-resistant alloys. ' I  
' L r  f 

t 

Deviation: Metais shall be corrosion-resis  

Reason: The requirement to use only wonmqgnetic metals would preclude 
the operation of standard relays.  

! 
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uireiritttit: AUhfA-P1)-1<-187,  November  1958, p a r a g r a p h  3 ,  7. 1 .  2, 
the point w h e r e  the lead f ro in  the e x t e r n a l  c i r c u i t  connec t s  to i t ,  t h e  

t c  rriiiiial s h a l l  be capablc  of having f o r c e  g radua l ly  appl ied  i n  the  d i r ec t ion  
~x-io>t l ikely t o  cause ciariiage anti i n c r e a s e d  g radua l ly  t o  5 p o u ~ d s  
;i t  t i i a ~  vLilue for  at least 30 scconcls without loosenitlg o r  c a u s ~ r i g  otl:c I 

ci,-Ln-iage to  the te r in i i ia l s .  

-_ - _ _ i _ ~  

I jcv is t ion :  “At  the point w h e r e  the lead f rom the ex te  r n a i  c i r c u i t  C o i i i i e k t 3  

t o  i t ,  the t e r m i n a l  s h a l l  be capable  of  having f o r c e  g radua l ly  applietl  i n  tLc 
t l x r e c  tion rtiost l ike ly  t o  c a u s e  darnage and i n c r e a s e d  g radua l ly  to 5 pounds 
i o r  1ea(Is of 0. 035-inch d i a m e t e r  and l a r g e r ,  o r  t o  2. 5 pounds f o r  lcat is  
s m d i l e r  than 0,  035-inch d i a m e t e r .  The f o r c e  s h a l l  be held at said valtw 
for at Icast  30 s e c o n d s  without loosening o r  caus ing  o the r  damage  t o  the 
tr.Yrninats. I ’  

l < e i t a o i i :  

i n  .r!iaincter, u s ing  ex i s t ing  headcrs .  

-. __ 

-1 5-pound pul l  t e s t  is too s e v e r e  for  l eads  s m a l l e r  than  (1, 0.55 i n c i i  -. _ _ _  _.I__ , 

D e vi  a t  i o 11 2 3 a C o XI t a c t B o u n c e 

ICcquireriient:: ABMh-PD-EX-187, 7 November  1958, paragraph 3.  7 ,  2 ,  3 ‘  

i i ~ i c r c ~ s e c o n d s .  

- _  --I.---I__. , , - .  I Iic tliirntioii of contac t  bounce ( s e e  6 ,  6 .  6 )  shall not exceed  500 

Dc\riatlon: 
sccontls for 2 -a inp  r e l a y s  and ] @ - a m p  r e l a y s ,  

?‘he du ra t ion  of contac t  bounce s h k l l  not e x c e e d  two ( 2 )  ! I  _ _ _  - -“--I- _- 

Devia t ion  192 Re lay  Color Coding 

. 
I?equi re inent :  A B h l h - P D - K -  187, P a r a g r a p h  3. 10, 2. . - Il___m 

I 1  Tern-niiial m a r k i n g ,  - R e l a y  h e a d e r  beads  s h a l l  be p e r m a n e n t l y  c t ) Ior . -~odt :d ,  
u s i n g  b r igh t  c o l o r s ,  i n  a c c o r d a n c e  with the  following: 
. . _I___ 

(a) 
(b j  

Normally c l o s e d  con tac t  - brown  
Nor ina l ly  open con tac t  - g r e e n  

Supersedes P a g e  19 of 3 M a r c h  1967 



(c )  Moveable contact - yellow . 
(d) 
(e)  
( f )  

E n  19 - blue (see individual specification sheet) 
Pin 20 - white (see individual specification sheet) 
Pin 21 - white, if applicable :(see individual specification sheet) .  

Deviation: Relay headers for airborne relays used in potted assemblies may 
be marked with only one colored bead and one colored dot in lieu of the 
required eight colored beads. 

.. 
Reason: The requested deviation demonstrates the system which is in 
standard use a t  S&ID, 
doFs not adequately identify $he terminals. 
a blue bead marking terminal  and a red dot between Pins 1 and 6 a r e  used to 
orient the relay with the d4agram on the case. 
terminals,  this system lessens the chance of e r r o r  due to poor color pe r -  
ception. S-I1 airborne 8nd GSE;relays which use the deviated color coding 
a r e  potted in modules; therefore,  the relay header color coding system is 
invbible  and unimportant in a l l  a r eas  subsequent to module assembly a t  
S&ID. 

The original requirement is more complicated and 
To identify the terminals readily, 

In the identification of 

The spekification controlling S-11 relays has been changed to reflect 
*.the use of deviated color coding in potted asse*mblies only. 

9 I ' '  

Effectivity: This deviation shall  apply to  the Battleship tes t  facility, the 
Electromechanical Mockup, S-TI-S, S-II-T, S-11- 1, and subsequent flight 8 .  *'. 

stages, 
* ,  

i - .  .* ' *I I 

Deviation 283 Aluminum Specifications i)  .', ' 

Requirement: ABMA-PD-W-45A8 dated 22 September 1959, parag,y;tph 2. 1; 
references the following specifications : I , .  

. ! I 

QQ-A-255 
QQ-A-26 P 
QQ-A-266 
QQ-A-267 
QQ-A-268 
QQ-A-270 
QQ-A-277 
QQyA-282 

' ,  

QQ-A-283 
QQ-A- 287 
QQ-A-3 €5  
QQ-A- 3 18 
QQ-A-325 
QQ-A-327 
QQ-A-355 
QQ-A-356 

QQ-A- 357 
QQ-A-359 
QQ-A-362 
QQ-A-411 
QQ-A-56 1 

! 
I MIL-A-19870 

MIL-A- €9842 

: The above specifications have been replaced, respectively, 
by the following: 

QQ-A-250/ 3~ 
QQ-A- 200f 2b 
QQ-A- 225 f 4b 

QQ-A- 2501 1 2 ~  QQ-A,-ZOO/ l a  
QQ-A- 2501 1 3 ~  
QQ-A-225f 7a 

QQ-A- 2501 2b 
(a8 -A; 25 0 / 5 c 
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QQ-A- ZOO/ 3b QQ-A-250/8~ ' QQ-A-225/ 3ib 
QQ- A - 2 25 / 6 b QQ-A-225/ 8b QQ-A-2§0/ l c  
QQ-A-200/8b QQ-A- 250/ l . 1 ~  QQ-A-250/7~ 
QQ-A-Z00/11b QQ-A- 2 5 0 / 4 ~  QQ-A-250/9d 
QQ-A-225f 9b QQ-A-225/ 2b 

Reason:: The old aluminum specifications for wrought products were 
cancelled on 16 December 1963, 
released to supersede the! cancelled ones. 
specifications cover the same alloys as  the old specifications. 
the weldability is  the same. 
welding only, the change to the new epecifications is entirely inconsequential 
to the intent of the documents, 

The "slash number" specifications were 
The new "slash n 

Since ABU-PD-W-45A i s  concerned with 

Deviation 144 certif ication for Fusion Welding 

Requirement: ABMA-PD-W- 153, dated 26 May 1958, Certification of 
Welding Operators for Fusion Welding Guiding Missile Airframes. 

Deviation: Delete the requirement for cQmpliance with ABMA-PD-W- 153 in  
i t s  entirety a s  applicable to the accumulator reservoir  manifold assembly 
(ARMA),  servoactuator,  main pump, auxiliary motor-pump, quick-disconnect 
couplings, and bleed valve on the engine actuation system. 

Reason: This process and procedure a r e  not utilized in  the design, fabr i -  
.cation, or inspection of the particular components cited. 

Effectivity: S-11-T, .S-II-D, S-11- 1 and subs;  Battleship test  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

3 

4 

Deviation 1 35 h x n i n u r n  Welding Studs 

Requirement: 
Aluminum Alloy, Process  for. 

Deviation: 

system. 

ABMa -PD-W-4888, dated 15 September 1'959, Welding, Stud, 

'I . I )  

Delete the requirement for compliance with ABMA-PD-W -488A 
in i ts  entirety a s  applicable to the servoactuator in the engine actuation ;- : 
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Reaeon: 
cation, o r  inspection of the particular component cifed. 

This process  and procedure a r e  not utilized in the design, fabri-  

Effectivity: S-11-T, S-UI-D, S-II-1 and subs: Battleship tes t  vehicle, 
Electromechanical Mockup, and the th'ree engine actuation systems to be 
delivered to MSFC. 

Deviation 289 

Requirement: ABMA-PD-W-488.A, dated 15 September 1959, Table I ,  
referenced in paragraph 3. 3, 1, references the following specifications: 
QQ-A-255, QQ-A-318, MIL-A-18070, MIL-A-19842, QQ-A-327. 

Deviation: The above specifications have been replaced, respectively, by 
the following specifications: QQ-A-250/ 3c, QQ-A- 250/ 8c, -A-250 /7~ ,  
QQ-A-250/9d, QQ-A-250/ 1 IC. 

! Reason; The old aluminum specifications .were cancelled on 16 December 
1963. Mew "slash number" specifications were released to supersede the 
cancelled ones. 
alloys as the old specifications. Therefore, the weldability is unaffected, 
Since ABM-PD-W-488A is doncerned with stud welding only, these changes 
a r e  inconsequential to  its intent, 

The new "slash number" specifications cover the same 

Effectivity: All Stages, 

* 

Deviation 140 Aluminum Welding Preparation 

Requirement: 
Before Spot Welding. 

ABMA-STD-3(1), dated 27  June 1958, EtchiGg of Aluminum 

Deviation: Delete the requirement for compliance with AB A-STD-3(1) in  
i t s  entirety as applicable to the. bleed valve on the engine actuation system. 

Reason: This process and procedure a r e  nst  utilized in the design, fabr i -  
cation, or inspection of the particular component cited. 

Effectivity: S-11-T, S-11-D, S-PI- 3 and'subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 
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Deviation 148 Printed _m- Circuits 

Requirement: ABMA-STD-428E3, dated 8 April 1960, Printed Circuit Design 
and Construction Standard, 

viation: Delete the requirement for compliance 'to Standard ABMA-STD- 
428B in i ts  entirety as applicable to accumulator reservoi r  manifold 
assembly (ARMA), servoactuator, main pump, auxiliary motor -pump, quick- - 
disconnect couplings, and bleed valve on the engine actuation system, 

Reason: No printed circuits a r e  utilized in the design o r  fabrication of the 
particular components cited, 

Effectivity: S-U-T, S-E-D, S-11-1 and subs; Battleship tes t  vehicle, 
Elevtromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

Deviation 10 Terminal Pad Size; Disconnect Pad; 
Corn uonent Part Term inat ion 

Requirement: ABMA-STD-428B, 8 April 1960, paragraphs 3.7,lO.l 
3.7.10.2, and 3.7.10.3: 1) 

- "Standard terminal pad for solder connection; a shall  be 
0.060 inch greater  than required lead access  hole: e . minimum pad  of 
0,030 inch, ' I  

Paragraph 3.7,10.2 - "Pads that might be subject, 
greater  in diameter. 
0,030 inch grea te r  diameter than the hole." 

shall  be 0.20 inch 
For  plated-through o r  unplated. * e pad shall  be 

- "The component par t  termination hole should be, e . 
0.015 inch,. 
lead diameter is no greater  than 0.020 inch. I '  

2 or  miniaturization 0.10 inch copper. e provided component 

Deviation: Only plated-through holes shal l  be used with no discontinuities in 
a?$ o r  gold in hole wal l s .  

diameter of hole to periphery of terminal  point shdll be not less  than 
Pads OP width of copper from inside 

0',010 &ch. 

hen using plated-through holess the quality and reliability o f  the 
solder joint is dependent on ability to obtain complete f ~ o w - t h ~ o ~ ~ h  and 
complete filling of the hole (by capillary 'action) e 

joint is not dependent on excess horizontal surface a r e a  to be soldered, 
Srn all - dia met e r ho %e EI 

~ Q B ~ ~ ~ U O U S  0.010 pad edge would be satisfactory, 

Reliability of the solder 

ith small-diameter component leads indicate that 
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Deviation 9a PlHting 

Requirement: ABMA-STD-428E3,. 8 April  1960, paragraph 3.8.4.  I'The 
surface' finish on a l l  boards shall be gsld-plating Sel-Rex bright or hard 
gold or  equivalent 0. 0001 00-inch minimum to approximately 0. 0001 50-inch 
maximum . . . . ! I  

Present Deviation: Circuitry and all*plated-through holes shall  be 
electrodeposited tin-lead (Sn 63 f 5 percent) with a thickness of 8 .  0003 to 
0. 0007-inch reflow using a hot wax process.  Etched edges of circuits need 
not be plated. 

Deviation: 
tin-lead (Sn 60 f 10 percent) with a minimum thickness of 0.0003 inch. 
Etched edges of circuits need not be plated. 

h 
9, 

* 

Circuitry and a l l  plated-through holes shall be electrodeposited 

Reason: 

Reference: (a)  

C 
I f d)  

Autonetics,QRS Lab. Lab Memo PC-12-3-14, dated 22-17-63, 
"Delamina!ion of the Printed Circuit ,Board Base Mate'ribl ' 
During the Solder Reflowing Operatick" 

Autonetics QRS Lab, Lab Memo PC-9-3-6, dated 9-10-63, 
"Fused V s .  Unfused Solder Plated Printed Circuits" 

Autonetics QRS Lab. Lab Memo PC-1.1-3-12, dated 11-7-63, 
"Fused V s .  Unfused $older P la t id  Ciqcuit Boards; Supple- 
mentary Report" 'r 

Autonetics M & P  Lab. TR-63-332, dated 16 May 1963, 
"Me tallog r aphi c Inve s tig ation of Solde I! -Copper Reacti on6 
on Solder Coated Copper Circuitry" 

Tin Re search  Institute, Greenford,  Middlesex, England, 
"The Solderability of Some Tin, Tin Alloy and Other 
Metallic Coatings, I f  by C. 3 .  Thwaites, April 1960 

Tes ts  by NAA and vendors indicate that solder plating of this type is superior 
to  gold plating in solderability, conductivity, and reliability. 
reflow process  has  a detrimental  effect on the epoxy coating, and the advan- 
tages of a longer shelf life (if any) a r e  therefore outweighed by this 
detrimental  effect .  
of the board. 

The hot wax 

The hot wax process  actually decreases  the reliability 
Solderability is not affected by deletion of the process.  

- 24 - 
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I 

This requirement to improve the solder quality and reduce the number of 
soldered hole imperfections in a component assembled printed circuit  board 
is  justified in view of the test data accumulated by numerous electronic 
f i rms employed in aerospace projects. However, due to the reflow require-  
ments,  the rejection rate for circuit. boards shipped into this facility is SO 

high that very few boards have passed inspection. The discoloration Spot8 
found around terminal  a r eas  and circuitry accounts for the rriajorrity of the 
rejections and is considered by NASA to be a defect that impair9 the reli- 
abi'Iity and usefulness of the circuit  board. 
of the board being exposed to high temperatures during the reflow operation. 
Tests  conducted by NAA on the discoloration spots show that although the 

'appearance of the board has been affected, the electrical  properties,  when 
compared with boards without $pots, have not changed. The elimination of 
the reflow operation will resolve the problem of the discoloration spots; 
however, there  a r e  some doubts thaEunfused and fused solder pfating a r e  
equal in solderability. 

These spots a r e  a direct  resul t  

. 

A survey of l i terature  has been conducted to determine if unfused solder plate 
can b.e used in production facilities without impairing the solderability ,of 
terminal areas during component assembly. 
sions were,  "The delamination is a function of the hot oil bath, the base 
mater ia l  and the circuit  design. 
that reflow operations were varied in temperature,  t ime and quenching 
medium without eliminating the susceptibility of some boards to delaminate. 
The investigation did not reveal any method of fusing circuit boards without 
some minor delamination being produced. The solde'rability of fused and 
unfused boards wa3 evaluated i n  Reference (b)  and Reference (c).  ,, , 
results of the tests performed disclosed no differencqs between the fused 
and unfused solder plate when tested for solderability, and recommendation 
was that the fusing operation should be eliminated. 
operation, side benefits such a s  l e s s  holes out of toleFance, no exposures 
of boards to trichloroethylene solvent, and less  warpage, codld be realized. 
In a report ,  Reference (d) ,  on copper reaction with sokder plating to  deter-  
mine the interfaced solid-state diffusion during aging, 'ahe following 
observations were noted. "The interface phases in tha reflowed samples 
were approximately twice a s  thick a s  those in the unfutjed samples. ' I  When 
the inferface phases penetrate the solder plating, the sblderability of that 
sur face ' i s  materially reduced, The Tin Research Institute, Reference (e) ,  
rqleased a repor t  ~n Solderability of Tin Alloys, noting' that, "As-deposited 
solder coatings of 0. 0003-inch-thick minimum provided adequate soldering 
properties when stored either in a storeroom or  hot steam atmosphere. 

Effectivity: 
subsequent. 

In Reference (a),  the conclu- 

Test  procedures in this report  indicated 

The 

By eliminating this 

This deviation is applicable to Saturn S-I1 Stages S-E-S and 
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Deviation 149 Printed Circuit Soldering 

Requirement: A ~ ~ A m ~ ~ ~ ~ 4 2 $  B reference 8 ABMA- DWG -893 107 1, dated 
8 April 1960, Printed Circuit Soldering and Inspection Procedures,  

Devizhg;iofn:: IkXete the requirement for compliance with Drawing ABMA- 
~ W ~ ~ ~ 9 ~ ~ ~ ~ ~  in its entirety as applicable to the a c c ~ ~ n d a t o r  reservoir  
ma.nibcp%d aGsernbly ~A~~~~ servoactuator, main pump, auxiliary motor - 
pump, quick-disconnect couplings, and bleed vafve for thk engine actuation 
system, 

o printed circuits a r e  utilized in the design or fabrication of the 
particular components cited, 

Effectivity:: S-11-T, S-PI-D, S-11-1 and subs; Battleship test vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to 

c 

Deviation 14 Certification of Components 
< 

Requirement: AFMTC Regulation 80-7, dated 26 April 1960, paragraph 4c: 
roposal w i l l  include certification by the launching agency that all 

components of the flight termination system w i l l  function under all  environ- 
mental conditions to which they wil l  be subjected, ( ieeea extremes of  altitude, 
temperature,  p re s su res  and acceleration), In the case of ballistic missi les ,  

during the powered phasesJ.of flight. " 
is Certification need apply only to environmental conditigns encountered 

Deviation: NAA/S&ID shall  not be required to furnish certification of the 
EBW Detonators, E B W  Firing Units, Safety and Arming Devices, Destruct 
Controllers, and Timing Devices 
items are installed so  that they a r e  not subjected to environments greater  
than those to which they have been qualified, 
r e s ~ o ~ ~ i b i X i ~ y  of IMSFC, 

Reason: The contractor has been directed by NASA letter M-S-II/NAA-E-%13 
to use these components; therefore,  N ~ ~ I s & I E )  has no control over the design 
of these components e 

provided that. the aforementioned ordnance 

Certification shall be the" 

3 

MSFC should assume resgons ibility for certification, 



N O R T H  A M E R I C A N  A V I A T I O N .  INC. SPACE and I NFOWMATION SYSTEMS DKYlSHON 

Deviation 15 Pr imer  Circuitry % 

> 
I ! 

Requi remht :  AFMTC Regulation 80-7, dated 26 April. 1960, Para 
" P r b e r  Circuitry must be properly shielded, filtered, gPounded and/or  
otherwise isolated to preclude extraneous voltages. 
be maintained ac ross  all pr imers  until the destructor is armed, 
safety purposes and to facilitate simultaneous multiple missi le  checkout, 
provisions must be made to open the primer circuit at any timk cluing the 
prelaunch phase, 'I 

Deviation: NAA/S&ID shall  not be required to apply or maintain electr ical  
shorts  ac ross  the Ijrimers until the destructor is a rmed  o r  make provisions 
to open the pr imer  circuit  at any t ime during the prelaunch phase, 

Electr ical  shorts  must 
For ground 

Reason: 
unnecessary to short  ac ross  pr imers  o r  open pr imer  circuits a t  any time 
during the prelaunch phase, 

The inherent nature of the E B W  system makes it impractical  and 

Deviation 11 Safe /Arm Device Simulator 

Requirement: AFMTG REG 80-7, 26 April 1960, paragraph 5h. The 
simulator will provide (1) termination of the primer. circuit w.ith an impedance 
equal to the nominal impedance of the  destructor pr imers ;  (2) a pr imer  
circuit  current  monitoring device capable of indicating a minif-num of one 
mill iampere; (3) an aural  o r  visual a larm if the pr imer  circuit cur ren t  
exceeds the maximum allowable continuous current which will not actuate 
the detonator 

Deviation: The sirnulator shall provide a monitor to  indicate beakdown of 
the  exploding bridge wire  ( E B W )  firing unit gap tube, 
t he  fsimulator, a monitor of the voltage on the E B W  firing unit energy-storage 
capacitor sha l l  be used. 
a la rm i f  the E B W  firing unit exhibits a condition in opposition to commands. 

In conjunction with 

These monitors shall initiate an aural  o r  visual 

Reason; Regulation 80 -7 simulator requirement is not applicable t o  an 
E B W  detonator because the type and range of sensitivity of an EBW detonator 
var iee  greatly from that of a conventional electric pr imer ,  

, 
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Deviation 129 High Temperature,  High P r e s s u r e  Hoses 

Requirement: ARP 6044,  dated 31 May 1961, Hose Assemblies, Aircraft 
and Missiles, Iligh-Temperature, High-Pressure (250, Q O O  Cycles),. 

Deviation: Delete the-requirement for compliance with BRP 6044 i 
entirety as applicable to the accumulator reservoi r  mani€old aasernbly, 
servoactuator main pump, auxiliary motor -pump, quick disconnect couplings, 
and bleed valve. 

Reason: Hose assemblies  are not utilized in  the design, fabrication, o r  
inspection of the .particular components cited. 

Effectivity: S-II- T, S-II-D, S-II- 1 and subs,  Battleship-test vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

Deviation .2 92 

Requirement: ARP 604A, dated 31 May 1961, paragraph 4 .3 , l .  3, Oil Aging: 
"In all the tests using oil-aged samples, the hose assemblies should be 
filled, with no pressures  with a high temperature  test fluid and soaked in an 
a i r  'oven at a temperature  of $00 F for seven-days. ' I  

. Deviation: In all of the tests using oil-aged samples, the hose assemblies 
*hall be'filled with no pressure ,  with hydraulic fluid and soaked in an air 
oven at a temperature  of 2 7 5  F bor 8 hours. 

Reason: 
mental conditions encountered in the gngine actuation system. 

Effectivity: All Stage. 

The 400 F and sevewday requirements greatly exceed the environ- 

Deviation 2 93 

. I  

Requirement:: ARP 604A, dated 31 May 1961, paragraph 4 ,3 ,1 ,4 ,  Air Aging: 
"Air-aged samples shall be kept in  a i r  at a temperature  of 400 F for  7 days, '' 

Deviation: 
for  8 hours,  

Reasqn: The 400 F and 7-day requirements greatly exceed t h e  environmentid 
conditions encountered in the engine actuation system. 

P 

I ' * ' I  

Air-aged samples shall be kept in air at a temperature  of 245 F e ,  * ' 

* L '  ' . .  
. ,  r 

Effectivity: All Stage. 
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Deviation 2$4a 

Requirement: ARP 604A, dated 31 May 1961, paragraph 4,4.8,  Impulse 
Test. The Table under Section C contains the following: 

_I_. Sine Minimum Number of Impulse Cycles 

-8 
-10 
-12 

250,000 
108,000 
100,000 

Deviation: Substitute 50, 000 cycles for these three  i tems. 

Reason: The above cycles are far in exceds of the cycles actually encountered 
\ in operation. 

Effectivity: 
Mockup; and the three engine actuation sys tems to be delivered to MSFC: 
S-11-T; S-11-S/D; and S-11-1 and Bubsequent. 

This deviation is effective on the Battleship; Electromechanical 

Deviation 304a 

Requi r em ent : 
(e), and (f) ‘as 

The 

A R P  604& * dated 31 May 1961, paragraph 4.4.9 (a), (c), (dip 
follows: 

tes t  assemblies s h a l l  be soaked, with no pressqre  o r  flexing 
at a temperature of -67°F 32°F for a minimum of one hour. 

Flexing shall begin while the tes t  assemblies are pressurized to 
the operating p res su re  with the temperature  still at -67°F for a 
minimum of 2-000 cycles,  

With the pressure  reduced to zero  psit  flexing shall continue for  
500 cycles a t  -67°F. 

Increase the temperature  to 400°F and flex for 500 cycles with the 
p re s su re  at zero  psi. The pressure  shall  then be increased to the 
operating pressure  with the temperature  held at 400°F. 
shall  continue until an accumulated total of 40, 0qO cycles is reached, 

Flexing 

Steps a, c, d, and e shall be repeated for a total o 10 test 
sequences, i ,  e .  4 - 0 0 , Q O O  flexing cycles, 4 
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Deviation: 

The test assemblies shal l  be soaked, with no pressure o r  flexing, 
at a temperature  of - 6 7 ° F  *2"F  fof a minimum of one hour. 

Flexing shall  begin while the test assemblies are pressurized to 
the operating p res su re  with the temperature still  a t  - 6 7 ° F  for a 
minimum of 1000 cycles. 

With the p re s su re  reduced to zero psi, flexing shall continue for  
250 cycles at -67°F 

Increase the temperature  to 400°F and flex for 250 cycles with the 
pressure  at zero  psi. The p res su re  shall  then be increased to the 
operating pressure  with the temperature  held at 400°F. 
shall  continue until ax accumBlated total of 20, 000 cycle5 i s  
reached. 

Flexing 

Steps a, c s  d, and e shall be repeated for a total of 5 tes t  sequencesp 
i. e. loo', 000 flexing cycles. * 

The 400,000 flexing cycles a r e  far in excess of the cycles 
encountered in operation, and the 5 t e s t  sequences a r e  more realist ic than 
the 10 test sequences. 

Effectivity: 
Mockup and the three engine actuation systems to be delivered to  MSFC; 

This deviation is effective on the Battleship; Electromechanical 

S-II-T; S*II=S/D; and's-11-1 auld subsequent. ' L ,  

Deviation 154 Idl ight  Wind Conditions 

Requirement: M-AERO-G-24-62  , dated 4 September 1942, Revision of 
Natural Environmental Design Cri ter ia ,  Inflight Wind Conditions, for the 
Saturn C - 5 Vehicles 

Deviation: Delete the requirement for compliance to Spedificatisn 
M-AERd-G-24-62  in its entirety as applicable to the accdmulator reservoi r  
manifold assembly '(ARMA), servoactuators main pump, auxiliary motor- 
p w b ,  quick-disconnect couplings, and bleed valve for the engine actuation 
system 

# 

: 



Reason: This specification is not applicable to the design, fabrication, or 
inspection of the particular components cited, 

Effectivity: S-11-T, S-11-D, 25-11-1 and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

Deviation 323 Anodic Coating 

Requirement: MIL-A-8425As d a t e i  December 14, 1954, Paragraph 1,2. 
Classification - "Anodic coatings shall be of one grade only and of the 
following two types a s  specified: 

Type I - Chromic-acid coatings 
Type I1 - Sulphuric-acid coatings" 

Deviation: Anodic coating per Aerospace Makerial Specification, AMS24688, 
m a y  also be used. 

Reason: 
sealing to provide the maximum degree of abrasion resistance,  (2) drawing 
callout of coating thickness to improve producibility. 

Specification AMS2468A allows (1) hard anodic coating without 

Effectivity: All ME273-0055 Type I, II and I11 disconnect couplings. 

Deviation 125 Electrical  Bonding 

Requirement; MIE-B-5087A(l), dated 29 January 1958, Bonding, Electrical  
(for Aircraft) ,  

Deviation: Delete the requirement for compliance to Specification MIL-B- 
508?A(1) in i t s  entirety as applicable to  the quick-disconnect couplings and 
bleed valve of the engine actuation system. 

Reason: I- 
is not required in t h e  design or fabrication of the particular components 
cited, 

Electrical  bonding as defined in this  specification A/fIL-B-5087A( 1.) 

Effectivity: S-11-T, S-XI-D, S-31-1 and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered t o  'MSFC, . .  



Deviation 20 Bonding Jumpers  

Requirement: MIL-B-5Q87A(l), 2 9  January 1958, paragraph 3.1.1, "Bonding 
jumpers  s h a l l  conform to  Standard MS25083 e I f  

Deviation: Round bonding jumpers  shall conform to Standard MS25083 

Reason: 
use  of flat braided copper s t r ap  for bonding jumpers.  A flat s t rap  generally 
has  lower R F  impedance than a round conductor of the same cross-sectional 
area. 

The requirement above is restrictive and, therefore,  eliminates 

Deviation 1 Purposes of Bonding 

Requirement: MIL-B-5087 A ( I ) $  29 January 1958, paragraph 3.2. WTke 
bonding shall be so designed and so executed as to achieve the following 
results:  Provide power-current and, where applicable, fault-current 
re turn paths." 

Deviation: Bonding shall not be used for the purpose of powerkur ren t  
return.  
insulated cables to the power source,  
vehicle structure a t  one point only. 

Power current  re turn shall be accomplished by negative and neutral 
The cables shall be bonded to the 

Reason: 
coupling with other systems using the missile a i r f rame,  in common, a s  
negative and neutral  returns.  

To avoid interference in sensitive systems caused by electrical  

Deviation 103 Induction ?razing 

Requirement: MIL-B-7883(1), 28 January-1954, paragraph 4.2.3, "The 
mating surfaces  shall be coated with flux, e 

I f  

Deviation: The mating surfaces  shall  be coated with f l u x  (unless brazing is 
to be performed in a vacuum o r  an inert  atmosphere),  

Reason: Cleanliness requirements for tubing and plumbing systems preclude 
the use of flux. Flux in plumbing systems could not be removed with solvent 
aft e r bra  zing 

'. 

B 

Deviation 104 Stainless Steel 

Requirement: MIL-B-7883(1), 28"January 1954, paragraph 6. 5. ' I 9 .  the 
joint should be cleaned and degreased immediately pr ior  to brazing. 

% A 

" 
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SPACE r)ImIox NORTH AMERICAS ROC:F;\VEI.I, C:OIIPOKA~I’ION 

Specification No. SID 61-367C 
Revised: January 27 1969 
Page 34a of 282 Pages 

Requirement : 

Deviation: 

Effectivity: 

Requirement: 

Deviation: 

Effectivity: 

Requirement: 

Deviation: 

Effdctivity: 

Deviation 348 Drawing - Title I Block Changes _l__l__ ~- -_ ~ ~- 

%IL-D-70327(1), I July 1959, invokes ?11L-STD-2B3 Paragraph 
5.3.1, “Title. Title block shall conform to Figure 7 and 
shall be located in the lower right corner of each drawing, 
as shown in Figure 3. Arrangement and usage of individual 
blocks shall conform to the following:” 

The positions of the Code Identification Number (Block F) and 
the Drawing Size (Block G )  shall be reversed. 

This deviation shall be effective on new drawings prepared for 
Saturn S-I1 stages after January, 1968. Current stocks of 
old vellums will be used to depletion. 

Deviation 349eDrawing Revision Block Changes - ___ ________ 

MIL-D-70327(1)*, 1 July 1959, invokes MIL-STD-2B’ Paragraph 
5.3.2.2, “Contents. The SYM, DESCRIPTION, DATE, and APPROVED 
Columns shal4. be incJuded on all drawings. The ZONE heading 
may be shown on all%evision Blocks. The ZONE Column need 
be added only when zoning is used.” (See Figure 9.) 

The location of the LETTER Column, which replaces the SYM 
Column, shall be adjacent to the left side of the DESCFIPTION 
Column, and the ZONE Column location shall be adjacent to the 
left side of the LETTER Column. 

This deviation shall be effective on new drawings prepared for 
Saturn S-I1 stages after January 1968. Current stocks of 
old vellums will be used to depletion. 

Deviation 350 Drawine Parts List Channe 
I 4 , ’  MIL-D-70327(1), 1 July 1959, invokesiMIL-STD-2B, Paragraph 

5.3.3.1, “Columnar Tabulation. A list of materials or parts 
list shall provide a column far, and a tabulation of, the 
following: quantify required, item nomenclature or description 
and item identification number.’’ 

Columnar Tabulation A list of materials or parts list shall 
provide a column for, and a tabylation of the following: 
quantity required, item nomenclature qr description,. and 
identification number, and shall be identified as a parts list. 

I 

This deviation shall be effective on new drawings prepared for 
Saturn S-I1 stages after January 1968. Current stocks of old 
vellums will be used to depletion. 

New Page 



* I  

Deviation: 
Small components shall be enclosed in a Polyamide bag 
less shall be enclosed in a heat-sealed Polyethylene sleeve, and tubing in 
excess of 24 inches shall be enclosed in a Polyethylene bag and taped in 

The components of a joint shall  be protected after cleaning, ,* 

Tubing 24 inches 02" " '  
B ,.. 

* 
place until joint assembly, * A ,  ' 

I * ' *  

Reason: W i t h  f l u x l e s a  brazing, parts which have been fabricated (in some ' 

cases  with braze -alPoy-preforrps in place), cleaned, and packaged by the 
vendor, cleanliness requirements are so severe that additional handling 
would actually contaminate the par t s ,  

Deviation 105 Stainlegs Steel 

Requirement: MIL-B-7883(1), 28 January 1954# daragraph 6,5,  'Ie (I braze  
alloy conforming t o  Class 5 of QQ-S-561 should be.used. " 

' Deviation: e braze alloy conforming to  Specification AMS 4778 shall  be 
used, 

Reason: Specification QQ-S-561 does not permit vacuum o r  contiolled 
atmosphere brazing for plumbing systems; it requires  f lux ,  which is difficult 
to  remove and is reactive to S-II propellants. 
been tested and found suitable for cryogenic applications, 

Specification AMS 4778 has 

Deviation 281 Schematic Drawing Numbering 

Requirement: MIL-D-70327(1) dated 16 March 1959, paragraph 3, 1, 3, 
'(Drawing s izes  s h a l l  be in accordance with ItufIL-STD-2. " 

dated 25 August 1960, paragraph .ria 3.1,8.4, .. "Multisheet, Block %, - 
Block L is reserved  for  sheet numbers of rndt isheet  and book form 
drawings. The total number of sheets shal l  be numbered on consecutive 
order  (Sheet 2,  3 ,  etc , ) .  (See Figure 81, 

MIL-STD-Zb, 

Deviation: 
form drawings. The total number of sheets s h a l l  he shown only on Sheet 1 
(example: Sheet 1 of 4). 
o rde r  (Sheet 2 ,  3 ,  etc. An acceptable alternate method of' numbering is 
to point-numher t h e  sheets (example: 1, I. 1, 1.2, 2.2), 

Reason: Saturn stage harnesses  a r e  prepared as book form drawings and 
when additions o r  deletions a r e  required, t h e  poirt -numbering procedure 
will eliminate the need for renumbering every sheet of the book form drawing. 
Each of the book form drawings will be furnished with an index of pages 
which will provide the necessary page control. 

Block L is reserved  for she& numbers of multieheet and book 

Remaining sheets s h a l l  be numbered on consecutive 

Effectivity: This deviation s h a l l  be effective on S-11-F and Subs, 
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SP.~CE m w o s  OF NORTH AMERICAS I ~ ~ ~ C K I V F J , I ,  (:(-?itPm;i’rIox 
Specification No. SPD 61-3676: 
Revised: January 27, 1969 
Page 34b of 282 Pages 

Deviation 450 Drawing Title Block ChanEces 

\ 

Requirement: 

Deviation: 

Effectivitv: 

Requirement: 

Deviation: 

Effectivity: 

Re,quiremen t : 

Deviation: 

Effectivity: 

New Page 

MIL-D-70327(1), 1 July 1959, invokes MIL-STD-2B, Paragraph 
5.3.1, “Title. Title block shall conform to Figure 7 and 
shall be located in the lower right corner of each drawing, 
as shown in Figure 3. Arrangement and usage of individual 
blocks shall conform to the foilowing: ’ 

The positions of the Code Identification Number (Block F) and 
the Drawing Size (Block G )  shall be reversd. 

This deviation shall be effective on new drawings prepared for 
Saturn S-I1 GSE after January, 1968. Current stocks of o l d  
vellums will be used to depletion. 

% Deviation 451 Drawing Revision Block Changes 

MIL-D-70327(1), 1 July 1959, invokes MIL-STD-ZB, Paragraph 
5.3.2.2, 66Contents. The S’YM, DESCRIPTION, DATE, and APPROVED 
Columns shall be included on a l l  drawings. The ZONE heading 
may be shown on all Revision Blocks. 
be added only when zoning is u ~ e d . ’ ~  

The ZONE Column need 
(See Figure 9. )  

The location of the LETTER Column, which replaces the SYM 
Col,umn, shall be adjacent tu the left side of the DESCRIPTION 
Column, and the ZONE Column location shall be adjacent to the 
left side of the LETTER Column. 

This deviation shall be effe,ctive on new drawings prepared for 
Saturn S-I1 GSE after Janyary, 1968, Current stocks of old 
vellums will be used to depletion. 

Deviation 452 Drawing Parts List Change 

MIL-D-70327(1), 1 July 1959, invokes MIL-STD-25, Paragraph 
5.3.3.1, “Columnar Tabulatidn. A list of materials or parts 
list shall provide a column for, and a tabulation o f ,  the 
following: quantity required, item nomenclature or description 
and item identification number. 

Columnar Tabulation - A list of materials or parts list shall 
provide a col2mn for, and a tabulation of the following: 
quantity required, iBem nomenclature or description, and 
identification number, and shall be identified as a parts ll.st. 

P 

This deviation shall be effective on new drawings prepared for 
Saturn S-I1 GSE after January, 1968. Current stocks of o l d  
vellums will be used to depletion. 

II 
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Deviation B 14 Abbreviations 

Requirements: MIL-Tr-70327(1), I July 1959, paragraph 3 , l  e 11 "Abbrevi- 
ation shall  ha in accordance with MIL-STD-1.2B. 

t 

Abbreviations for hydxogen, nitrogen, and oxygen s h a l l  be as 
fQllOWf3: 

Liquid hydrogen = LE32 
Gaseous hydrogen - GWZ 
Liquid nitrogen - LNz 
Gaseous nitrogen - GN2 
Liquid oxygen - LOX 

When vertical  dimension limitations will not permit the use  of 
the subscript numeral, the numeral shall appear on the base 
plane line with the upper case le t ters ,  but the^numeral s h a l l  
be smaller in size unless the vertical space limitations 
compels the use of a le t ter  height which i s  the minimum 
height allowable for legibility considerations. When the 
minimum height lettering is required, the numeral shal l  be 
the same height as that of the upper-case letters.  

Reason: (a) The abbreviations a r e  part  of preferred usage indicated in 
MSFC Memo No. M-ASTR-EA-372-63, dated 17 April 1963, which was 
attached to and part  of Technical Directive No. M-'SAT-S-II, No. 78-63, 
dated 2 May 1963. 
accordance with Contractors "Design Requirements Manual, " 

This deviation will affor'd uniformity of usage and is in 

(b) The dimensions and arrangement change a s  listed in (b) above 
i s  required for visual readout and i s  the  result  of space limitations of certain 
i tems such as small par t sp  placards, and instrument and readQut panels. 

3 
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Deviation 141 Camouflage Finish 

Requirement: MIL-E-S556A, dated 2 3  July 1954, Enamel, Camouflage, 
Quick- Drying. 

Deviation: Delete the requirement for compliance to Specification 
MIL-E- 5556pb in its entirety a s  applicable to accumulator rarjarv5ir rnmifold 
assembly (ARMA) 
disconnect couplings s and bleed valve on the engine actuation system. 

Reason: Camouflage color finishes are not a ,design requirement for the 
particular components cited. 

servoactuator, main pump9 auxiliary motor-pump, quick- 

Effectivity: S-II-T, S-11-D, S-11-1 and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

Beviation 124 Fi l te rs  
* 

Requirement: MIL-F-8815, dated 18 March 1960, F i l te r  and Fi l ter  
Elements,  Fluid Pressure, Hydraulic Line, 15-Micron Absolute, Type I1 
System 6. 

Deviation: 
8815 in its entirety as applicable to the auxiliary motor-pump, quick 
disconnect couplings, and bleed valve of the engine actuation system. 

Delete the. requirement for compliance to Specification MIL-F-  

Reason: No  hydraulic f i l ters  a r e  utilized ip the design or  fabrication of the 
particular components cited. c 

Effectivity: S-33-T, S-IT-D, S-E-1 and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

Deviation 13 Hydraulic P r e s s u r e  
,, 

Reqcair ernent: IL-H-25475i4, 19 January 1961, paragraph 1,2. "CLass - 
3000, where the cutout pressure  at the main pressure  controlling device 
is 3000 psi ," 

Beviation: The equipment shall  be deoigned to provide a capability to 
operate at 3650 psi, 

\ 

Reason: 
capability for possible increases i n  servoactuator leads, 

The hydraulic syetem has been changBd to provide a greater  



* 
h 
d 

Deviation 2% 

Requirement: MIL-H-25475A, dated 19 January 1961, paragraph 2,1 
SPECIFICATIONS, "MIL-F-5504, Fi l te rs  a d  Fil ter Elements, Fluid 
P res su re ,  Hydraulic Micronic Type". 

Deviation: 

t 1 

I *  4 

Delete the requirements of MlL-F-5504 as applicable to MIL-f-fd 
25475A for t h e  Engine Actuation System, * ,  

P 

t * ( * t  

e .  5 
Reason: Engine Actuation System fil ter requirements are specified by 
MIL-F-8815, dated 18 March 1960, "Filter and Fi l ter  Elements, Fluid 
Pressure ,  Hydraulfc, Line Micron Absolute, Type.11 Systems','. 

Effectivity: S-11-T, S-11-D, S-11-1 and Subs: Battleship Test Vehicle, ElectsP'a- 
mechanical Mockup, and the three Engine Actuation Systems to be delivered 
to  MSFC. 

L I  
' I  

I 

Deviation 2 Proposal Data (fkr Navy only) 
ei 

Requirement: MPL-H-25475A2 19 January 1961, paragraph 3.1.2, "The 
data submitted fo r  approval of proposed hydrablic systems s h a l l  be in 

r , accordance with. and s h a l l  include., e I I  I 

Deviation: Entire paragraph, 

Reason: Not applicable to NASA requiremekts 

Deviation 3 Prototype Data (for Navy only) 
li 

Requirevent:  MIL-H-25475A, 19 January 1961 I paragraph 3,3.1.4, ''The 
data submitted for approval of the prototype hydraulic system shall  be in 
accordance with 3.3,1.3 (a), ( c ) ,  and ( c I ) ~ "  

Deviation: Entire paragraph, 

Reason: Not applicable to NASA requirements,  
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Deviation 4 Production Data (for Navy only) 

Requirement: M9L-N-25$75A, 19 January 1961, paragraph 3.3,1.7. "The 
data submitted for approval of production hydraulic systems shall be in 
accordance with . e the production hydraulic system shall  illso be srabrnitted 
for approval. '+ 

'b 

Deviation:: Entire paragraph, 

Reason: Not applicable to NASA requirements. 

Deviation 24 Ground Test Data 

Requirement: ;PvlPL-lH-25475As 19 January IL961, Paragraph .4.8,2, "The 
fdllowing data shal l  be attached in a permanent manner on the missile near  
the ground test connections: 

Set ground tes t  reservoir  gas  pressurizing valve to. e 11 

Deviation: 
missile near the ground test connections. 

The data shall  not be attached in a permanent manner on the 

Reason: 
manner on the Stage, 
MIL-A-5498, wi l l  be attached on the ARB.&% in  a permanent manner. 
required data will be included i n  a n  operating procedures manual, 
tion referencing the operating procedakes manual, will be attached in a 
permanent manner on the Stage near the ground tes t  connections.'' 

"The data is too complex and detailed to be included in a permanent 
However, high p res su re  warnings, a s  specified by 

Other 
Informa- 

Deviation 2 5  Power Source for  Prelaunch Operations 
.- 

Requirement: MIL-H-25$75A, 19 January 1961, Paragraph 3,5.2. "In orde r  
ta maintain the missi le  reliqbility at the highest possible level, hydraulic 
operations required only during prelaunch o r  ground handling operations shall. 
not use  the hydraulic power s o u t c e ( s )  contained within the missile. '' 

Deviation: 
prelaunch hydraulic power source. 

The stage-rnaunted auxiliary motor pump sha l l  be used as the + 

Reason: Hydraulic ground support equipment will not be available on t h e  
launch pad, I 
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Deviation 26 Military Specifications and Standards 
c 

Requirement: MXL-H-25475A8 19 January 1961 Paragraph 3,7.1. "All 
hydraulic system components shal l  comply with the applicable specifications 
and standards as listed in the appendix to this specification. I '  

Deviation: 
specifications as listed in the appendix to  Specification MIL-H-2 547 58, 

Hydraulic system components shal l  not comply with the applicable 

Reason: 

Stage applications, 
so broadly and with such wide tolerances that the i tems manufactured by 
different suppliers are considerably different and consequently affect inter - 
changeability and quality of the product. 
workmanship requirements - the lack of which wi l l  impair program rel ia-  

The rnajorikty of the documents referenced in Appendix "A" to 
-25475 a r e  related to a i rc raf t  and do not lend themselves to the S-I1 

Many of the i tems covered by these documents a r e  defined 

Among the faults a r e  inadequate 

any of the referenced documents have been replaced by specific 
G documents and by documents prepared by NAA/S&ID in 

accordance with instructions contained in MIL-H-25475 and MIL-ST D- 143, 
Therefore, the unique mater ia ls ,  par ts ,  and processes  required in'the 
fabrication of the S-II Stage obviate full complianie with the requirements 
of the d o c m e n t s  specified in Appendix ItA1* of MIL-H-25475, 

Deviation 107 Servo Valves 

Requirement: MIL-H-25475A, 19 January 1961, paragraph 3.7,5,1.. 
"There shall be metallic f i l ters of 0.008 to 0.012-inch openings as integral 
par t s  of each servo  valvep so  located as to filter all f low into the valve, * a  a I t  

I 

Deviation: 
a% integral par t s  of each servo  valve, so located a6 to filter all flow into the 
valve, 
tliere is'a filter located in the servoactuator so that +I flow into the servo 

e e There shal l  be metallic f i l ters  of 0.008 to 0.012-inch openings 

A filter integral  with the servo  valve shal l  hot be required when 

valve i s  filtered. e e 
t r  

Reason: All  fluid to the se rvo  valve is fi l tered by a l5-rnicran f i l ter  located 
in the servoactuator. 



Reason: 
does not allow for increased thickness due %a the additian of teflon cap strips.  
Teflon cap strips eliminate spiral  failure and flni&blingtl that occurs  when 
standard O-rings a r e  subjected to low amplitude &scillations. The use of 
&is type of sea l  is justified on the basis of past  e&perience. 

The groove depth and width specified in :Specification MIL-P-5514 

Effectivity: 
Electromechanical Mockup, and the engine actu.ation systems,  1 and subs, 
to be delivered to MSFC. 

S-E-T, S-XX-D, S-E- 1 and subs; Battleship tes t  vehicle, 

Deviation 108a Packings 
d 

Requirernentx MIL-H-25475A, 19 January 1961, paragraph 3, 7. 6. 
”Specification MIL-P-5514 shall be used a s  a guide for packifig installations. I ’  

Deviation: Specification MIL-P-5514 shall be used as  a guide for conven- 
tional O-ring packing installations. However, i f  teflon cap-str ips  a r e  used 
with O-rings,  the groove depth and width may be revised to allow for  the 
cap  s t r ip  thickness and elimination of back-up rings. 

De vi at ion 5 Ac cumul ato r In st ruct  ion s 

Requirement: MIL-H-25475A, 19 January 1961, paragraph 3.8.2.2. 
“Instructions for Servicing. e e shall be ‘provided immediately adjacent to the 
accumulator, I ’  

Deviation: 
rn anual, 

The instructions for servicing shall be provided in a checkout 

Reason: Instructions can be indieated in more  detail, wi$h less  chance for 
e r r o r ,  in the. checkout manual. 

Deviation 6 Fittings 

Requirement: MPL-H-25475A, 19 Janwxry 1361, paragraph 3.8 ,8 ,  “MS o r  
AN straight-threaded, f lared,  o r  f lareleas -type hydraulic fittings shall be 
us e& ‘ I  

Deviation: MC straight-threaded flared-type or flareleas -type hydraulic 
fitting shall  Le used, 



5 Deviation 7 Materials 

Requirement: MIL-H-25475A, 19 January 1961 paragraph 3.8,20, I, 'Tubing 
shall be, e s tee l  conforming to specification MIL-T-68-45,'' 

Deviation: MSFC Specifications Z 31  and 134 shal l  be used. 

Reason: NASA request. 

Deviation 264 Tubing for Hose Assemblies 

Requirement: MPL-H-25475AS dated 19 January 1961, Paragraph 3,8, 20, I ,  
"Tubing shall  be. ~ steel  conforming to  Specification MIL-T06845. ' I  

Deviation No, 7 to SPD 61-361: ''MSFC Specification 131 and 134 shall  be used, ' 

Deviation: 
shall be in accordance with Specification MIL-T-8606, Composition 321, 
Type I, 

Tubing utiliz'ed in the engine actuation system hose assemblies 

Tubing which requires mechanical flaring shall  conform to NAA 
' Specification MBO 160-007P, 

Reason: 
unobtainable, and tubing in conformance to  NAA Specification MBO 160-007s' 
cannot be available in t ime for, delivery, 

Effectivity:. This deviation shall apply to  the first 8ngine actuation system to 
be delivered to  MSFC (pursuant to  SID 64-550, dated 18 September 1964, and 
identified by Drawing V7-890100-21). 

Tubing in conforrnance?with MSFC Specification 131 or  134 is 

*: 
IB 

Deviation 268 Rigid Tubing 

Re qui rem ent : 
"Tubing shall  

MIZ-H-Z5475A, dated 19 January 19611~ Paragraph 
s teel  conforming to Specification MIL-T-6845, be. 

Deviation No. 7 to  SPD 61-361: "MSFC Specifications 131 and 134 

Reason: Tubing in conformance with MSFC Specification 1 3 1  or  E34 is 
unobtainable, 

Deviation: Engine actuatiog system rigid tubing (including gubing in hose 
assemblies) shall  conform %o NAA Specification ia/$B0460-007F, ' h ,  ' 

Effectivity: This d e v i a t i ~ n  shall apply t~ the Electromechanical Mockup, 
Battleship t e s t  vehicle, S-U.-D, S-El-T, S-II- 1 apd subsequent flight stages, 
and the  second and third engine actuation systems to  be delieared to 'MSF?"c 
(pursuant t o  SID 6 4 - 5 5 0 ,  dated September 18, X964, apd Identified 6y 
Dradimg Vi'-896100- 1 L), 
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Devi ation 2 90 
# 

Requirements: MIL-H-25475AS dated 19 January 3 9 4 l ,  paragraph 3, 8,  20, 2.  
"Materials. - Tubing shall be either corrosion- resistant ateeel conforming to  
Specification MIL-T-6845, or aluminum i l loy conforming to Temper 0 of 
Specification WW-T-787 or Condition TS of Specification Ma[L-T-7O%Sl0 "he 
type e L * . I 1  

Deviation: 
Specification MIL-T-6845, or aluminum alloy canforming to  Temper 0 s f  
Specification WW-T-700/4c9 o r  Condition T6 of Specification MIL-T-7081. 

Tubing shall be either corrosion-resistant s teel  conforming to 

The type e e ,, 

Reason: Specification WW-T-787 was cancelled by the Government in 
December 1963 and superseded by Specification W W 7 T - 7 0 0 / 4 .  
WW-T-700I4c is a replica of Specification WW-T-787 and satisfies all %he 
technical requirements of Specification WW-T-787. 

Specification 

,! Effectivity: A l l  Stage. 

Deviation 29  

Requirements: MILPH-25475A, 19 January 1961, Paragraph 3.8.20.9. "Tube 
f lares  when used s h a l l  conform to Standard MS33584 o r  MS33583. " 

Deviation: MC-type tube f lares  s h a l l  be used to be compatible with mating 
MC fittings. 

Reason: Original contract negotiations resulted, in part, in NASA/ 
direction to use MC fittings in lieu of M S  fittings in the design of the engine 
actuation (hydraulic) systems. The special hydraulic system k-equirements 
of the S-I1 Program a r e  not adequately covered by Specificatian MIL-H- 
2 5475A, Consequently, s t r ic t  compliance with the NASA/MSF'G direction 
to use MC fittings makes it mandatory to  use MC tube flares. 
enhances system reliability when operating under the high p res su res  used 
in the high-pressure engine actuation systems.  

This mandate 

Deviation 159 Pr'oof P r e s s u r e  

Requirements: MIL-H-25475A, dated 19 January 1961, paragraph 3 ,8 ,22 ,1 .  
"No part  of a hydraulic system sha l l  fail,  take any permanent set, OF be 
damaged in any manner, when subjected to applicable proof pressure ,  
hydraulic systems s h a l l  satisfy this requirement when subj'eeted to t h e  
appropriate proof pressure  as l isted in Table I. ' I  

All 

$2 
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Deviation: S-%f hydraulic engine actuation systems will not be subjected 'to 
proof pressures  as listed'in Table I. 
however, be subjected to a p re s su re  equivalent to the system high pressure  
relief vdve cracking pressure,  subsequent io initial installation of the 
system on the stage. s 

Rasacm:: Proof pressures li&xsl in Table I &e apgdicabts to system 

Each stage hydraulic system will, 

, camgmnents ody. No listing is  provided Bor;the kratalled system. 

Effectivity: This deviation is applicable to §-IS stages S-11-43 and subsequent, 

Deviation 28a Burst P res su re  

Requirement: L-W-25475AS paragraph 3.8.22.2, 'No  p%rt of a hydraulic 
system shaU rupture when subjected to applicable burst  pressure.  All 
hydrad ic  systems shal l  satisfy this requirement when subjected to the 
applicable b u s t  p ressures  listed in Table I." 

draulic systems shall  not be subjected to applica.ble burst  
p ressure  l isted in Table I. 
qualification testing of components e 

Burst p ressures  shall  only be applied during 

Reason: Hydraulic systems that have been subjected to burst p ressures  
cannot be utilized as flight systems. 
are ap$icable to system components only, 

The burst  p ressures  listed in Table I 

Deviation 27  Operating P res su res  

Requirement: MIL-H-25475A, 19 January 1961, Table 1. "Closed- o r  opsn- 
center system (variable volume pump). e e e (e) Maximum system relief valva 
setting, at maximum system flow -3850 psi." 

Deviation: Maximum system relief valve 'setting at maximum system flow 
Shall be &?OVC? 3850 psi. 

Reason: A system operating pressure  capability of 3650 psi is necessary to 
compensate for possible sesvoactuator load increases.  (Ref. CCM $00004, ) 
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Deviation 1.18 Scraper Rings 

Requirement: MIE-C-5503B,  7 March 1956, *paragraph 3 , 3 , 6 ,  ”Scraper 
rings in accordance with Drawing AN4231 shall be provided for  piston 
rods, I f  

Deviation: Revise tu read: Scraper  rings in accordance with Drawing 
MS28776 o r  of the spring-loaded teflon type shall be provided for piston 
rods, e (. 

\ 

Reason: Drawing MS28776 supersedes Drawing kN6231. The use of teflon 
sc rape r  rings is desirable to avoid the use of diss imilar  metals, to reduce 
piston breakout friction, and to obtain efficient rod wiper action, 

NOTE: Specification MIL-C- 5503B is referenced in Specification 
MIL-H-2547 5A. 

Deviation 112a Surface Coatings 

Requirement: MIL-PI-25475A references MIL-H-8775€3, paragraph 3.2.1.1 
“All copper alloys s h a l l  be suitably protected with a coating sele5ted from 
Table I. 
Specification MIL-41-8625. ‘ I  

e All aluminum alloys shall be anodized in accordance with 

Deviation: Add the following: Surface coatings s h a l l  not be required on the 
servovalve flexure sleeve and piston rod bearings. 
not be required on the dynamic pressure  feedback cylinder, 

Reason: These par ts  will be fabricated of .beryllium copper (EM207) and 
aluminum bronze (AM463 5), 
operation. 
ante, 
res is tant  s teel  o r  anodized aluminum and a r e  in constant contact with 
hydraulic fluid, 
applications, and plating is  not required. 

Anodic coatings s h a l l  

\ 

Surface coatings would interfere with proper 

Corrosion will be minimal, since these par ts  mate with corrosion- 
Flexure or abrasion of these parts can cause harmful contarnin- 

These mater ia ls  have been used successfully in s imilar  * 

Effectivity: S-11-T, S-11-D, S-11-1 and subs; Battleship tes t  ve&cle, Electro-  
mechanical Mockup, and engine actuation system8 1 and subs to be delivered 
to MSFC. 
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Requirement: MIL-H-254758 refkrences MIL-H-877513, 8 November 1961, 
paragraph 3,2.  1 3 .  "Fer rous  alloys shall have a chromium content of not 
l e s s  t h a n  12 percent, o r  s h a l l  be suitably protected against corrosion as 
specified in 3 , 2 ,  1, 3 ,2 ,  l i p  I ,  and Table I, ' I  1 

Deviation: 
12 pdrcent, or shall be suitably protected against coirosion a8 specified in 

. 3.2.1, 3.2.1.1, and Table I. Lockup valve and highipressure relief valve 
parts used in the accumulator reservoi r  manifold askernbly (ME282-0028), 
when made of ferrous metals which a r e  to be completely submerged in 
hydraulic fluid, shall not require a 12-percent chromium content o r  a pro- 
tective coating. 

Fer rous  alloys shall have a chromium coptent of not lebs than 

Reasons: 
cycling and cause leakage, 
and heavier solenoid, As for  coating, the small  amount of corrosion which 
would occur would be l e s s  detrimental than peeling o r  flaking of the plating. 
The latter condition would increase leakage as well as fluid contaminant 
levels. 

The 12 percent chromium content would increase wear during 
Use in solenoid par ts  would necessitate a la rger  

Deviation 11 1 a Type 11 Components 

Requirement; MIL-H-25475A references MIL- €3-8775B Paragraph 3,2.1 3 ,  
Type I1 components, "Ferrous alloys shall have a chromium content of' not 
less than 12 percent, or shall  be suitably protected against corrosion as 
specified in 3.2. 1, 3 .2 , l .  1, and Table I. e 1 )  

Deviation: Add the following: 
torque motor shall not be plated: 

The following par ts  and mater ia ls  used in t h e  

P a r t  hk te r i a l  

Ma g ne t s 
Polepiece s 
Armature 

Alnico VI 
AIL4750 . 

A,L 4'750 

Reason: 
magnetic circuit. 
ness of the plating. 
chamber,  thus minimizing corrosion tendencies. These mater ia ls  have 
been used successfully in many s imilar  applications. 

Plating on  these par t s  would adversely affect the torque motors' 
Air gaps would have to be increased to allow for the thick- 

These par ts  a r e  located within the sealed tailstsck 

Effectivity: S-IILT, S-11- D, S-U-  I and subs; Battleship test  vehicle, Electro- 
mechanical iMockup, and engine actuation systems 1 and subs to be delivered 
to MSFG, 
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Deviation l1Sa Plastic Pa r t s  

Requirement: MIL-H-25475A references MIL-W-8775B9 dated 8 November 
1961, paragraph 3.2.2,  "Plastic parts,  - The use of plastic papt28 a h d l  be 
subject to the approval of the procuring activity for the specific application 
involved, I f  

f 

Deviation: The Contractor requests a 
following applications : h 

roval to use plastic matez-ials in the 

a. Coil forms Diallyl phthalate (Durez 18?83] 

c. Potentiometer slide Teflon 
d, Locking inser ts  Teflon 
e, Bearing liner Fabroid STeflon and fiberglass) 

b. Potting cornpomd PR-1538 

>Reason: The use of plastics in the above cited applications is required in the 
construction of the servoactuator, The use of plastics in these specific 
applications i s  justified ora the basis of past  experience, 

Effectivity: S-II-T, S-EI-D, S-II: 1 and Subs; Battleship Test  Vehicle, 
Electromechanical Mockup, and the Engine Actuation Systems, 1 an 
subs., to be delivered to 

Deviation 11 5a 

Requirement: MIL-H-25475A references MIL-H-8775B paragraph 3,3.9. 
"Spring pins. - The use of spring pins is undesirable, 
not be used in any applications that conflict with the intent of ~~~~~~~ 

MS33547, unless specifically approved by the procuring activity, '* 

PIoweve2s they s h d l  

Deviation: 
ing application: a 0.093-inck-diameter stainless steel  spring pin used a t  the 
junction of a potentiometer and mechanical feedback cam. 

Reason: 
feedback mechanisms. 

The contractor requests approval to use a spring pin in the follow- 

\ 

The spping pin is used to maintgin a zero-backlash co 
I ts  use i s  justified gn the following counts: 

1. Past experiehce in  identical usage 

2 .  The pin i s  unable to back out, 

3 .  The load-carrying capacity is 30 t imes the m a d m  
load requirement of the joint. 
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Effectivity: S-IX- T, S-II-D, S-11- I. and subs; Battleship test vehicle, 
~lectrorneckrawical Mockup, and engine actuation sys t ems  1 and subs to be 
delivered to MSFC. 

Deviation 117a Nameplates 
d 

: MIL-H-25875A references M[IL-H-8?75B9 'paragraph 3 *  l'oe' 1 ,  
' 'Nameplate. .,, 
require  prior approval of the procuring activity. 

Deviation:: The contractor requests approval for use of an adhesive-backed 
nameplate in the following application: the servoactuator may be identified 
by means of an adhesive-backed nameplate to Specification MIL-PP.19834e 
Type I. 

Reapon: The use  of adhesive-type nameplates will eliminate s t r e s s  r i s e r s  
in the actuator. body associated with the required methods of attachment. 

* .  Nameplates which are attached by use of adhesives will 
" 

i 
! 

The 
nameplate is used on other components of the Saturn S-I1 stage. 

Effectivity: S-11-T, S-11-D, S-11-1 and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and engine actuation systems 1 and subs, to be 
delivered to  MSFC. 

Deviation 119 Interference Control 

RequiremenP: IL-I-6181D, dated 25 November 1955, Interference Cor_trol 
Requirements, Aircraft  Equipment. 

Deviation: Delete the requirement for compliance to Specification MXL-I- 
618lD in its entirety as  applicable to the accumulator reservoir  manifold 
assembly { A ) ,  main pump, auxiliary motor-pump, quick disconnect 
couplings, and bleed valve of the engine actuation system. 

Reason: Interference control requirements a r e  not applicable to individual 
hydraulic components, but to the complete, installed system. Requirements 
for the system will be defined in an S&ID*docurnent. 

Effectivity: S-ET-T, S-II-D, S-II-1 and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC, 
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e i i t i re ty  a s  app l i cab le  t o  tlzc io l lowing  S-I1 Stage e l e c t r i c d l  packages :  

E l e c t r i c a l  s equence  co i l t ro l le r  (L07AL) t 

Propel lcznt  e l e c t r o n i c  pbiclcage ( c t f t  s k i r t )  ( 2  11) 
laropel ldnt  e l e c t r o n i c  packaqe  (fwd s k i r t )  ( 2 2 0 )  
SepcLration c o n t r o l l e r  packaqe  (LQ6A.3 1AL) 

M c) du 1 e d s s e 311 b 1y - e 1 e c t  1- IC a1 c ont r o 11 e r 1 C ( 2 0 7 A 13 

11. 
c ,  
ci. 
c', B d t t e r y  i ~ e ~ i t e r  jiower con t ro l  a s s e m b l y  (207A1A17,  Lc)7A4,4 11, 
f I 2 0 7 A 6)  

Redson: 
I n t t ~ r f e r e n c e  Tes t  P l a n  fo r  the  S a t u r n  S-11 Systeiri  (SID 63-400)  wi l l  
t~;.tLitj31is1i the  con-ip,itibilit)- between s t a g e  e l e c t r i c a l  s y s t e n i s .  
c i e n t  tllat sc) iz ie  i n t e r f e r e n c e  does  c r e a t e  dn ~l;ncoxnpatil,ility, the probleiii 
w i l l  I j e  resoi.r7ed on an ~ n d i v i d u a l  package  and c i r c u i t  b a s i s ,  with a I I I L I I L -  

i > l t i i l i  incre ' i se  111 st<*qe weicht  and c i r c u i t  compiex i ty .  

Existiiiq ddtd on r e l a y  switcliiiig of any l o a d  c u r r e n t  i nd ica t e s  th'tt tile 
cunrlucteci and  r ad ia t ed  i n t e r f e r e n c e  le\reis o f  A4I.L-1-618 i R  wilf he 
cxcceded  b\- 10 to  2 5 d b  f o r  each c a s e  a 

rtre listed packages conta in  d t o t a l  01 208 relayS for edch  t l i q h t  s t , tge ,  
rin<ilysis ind ica t e s  th'it  'in a\ e rage  of 2 -  i / 2  f i l t e r s  a r e  needed  for ecic!i 
rc ' lc iy  to irieet MIL- I -6181D sp>ecif. ications.  This  is a totciI  oi SLcJ  tI!ter 
tinits 

The t e s t  p e r  hlIL-E-bO51C ds dei ined  by the  E l e c t r o -  ~-~ 

In the 

\ 

rlie ciddition ot this quant i ty  of f i l t e r s  with the  a s s o c i a t e d  mc~*tja.se 
11-1 p i c k a g e  s ize  would i n c r e a s e  t h e  stage weight  be tween 100 and  125  pounds 
The cxdded c i r c u i t  complex i ty  would a l s o  r e d u c e  circuit rel ic ibr l i ty  n e c e s s i -  
t,.itiiiq redundant  c i r c u i t s  c . m ~  an  even  iu r t l l e r  i n c i e d s e  in s tc tge w e i g ~ i t ,  

' 

EtiectL\-ity: This d e t i a t i o n  s h a l l  apply r e s p e c t i v e l y  t o  the above ~ t e ~ i i s :  

< A ,  l o r  V7-1,  L ,  -4, and  subsequen t  
I > ,  for 177-1, 2 ,  4, and subsequen t  
c ,  for V7-1 ,  2 ,  4, a n d  subsequen t  
d ,  l o r  V7-1, 2 ,  5, a n d  subsequen t  
e ,  ( 1 )  207AlAl.7 for V7-1 ,  2 

( 2 )  207A4A3,  fo r  V?- I ,  5, and  subsequen t  
( 3 )  L07A5, fo r  V7-1,  7 and subsequen t  
(1) 207A6,  for V 7 - 1 ,  7 and  subsequen t  

f ,  f u r  V7-1,  7 <ind subsequen t  
\ 

Supersedes page 47 of 3 March  1967 
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Deviation 3 15 Interference Control Requirements 

Requirement: MIL-I-6181D, Figures 7,  8, and 16” 
1 

Deviation Deviation limit maximum 

Broadband conducted Figure 8 a t  0. 15 rnc 
Broadband conducted Figure 8 at 0. 3 mc 
Narrowband conducted Figure 7 at 0. 15 mc 
Narrowband conducted Figure 7 a t  0. 3 rnc 
Broadband radiated Figure 16 a t  0. 15 me  
Broadband radiated Figure 16 a t  0. 2 mc 
Broadband radiated Figure 16 a t  0 . 3  mc 
Broadband radiated Figure 16 <t 170 mc 
Broadband radiated Figure 16 a t  240 mc 

Devi at ion 

Broadband conducted Figure 8 from 

Narrowband conducted Figure 7 f rom 

Broadband radiated Figure 16 from 

Broadband radiated Figure 16 f rom 

0 .  15 to 0. 3 mc 

0 .  15 to 0. 3 mc 

0. 15 to 0. 3 mc 

170 to 220 m c  

1115 db 
PO5 db 

2.5 db 
54.5 db 
77 db 
75 db 
73 db 
55 db 
56 db 

Deviation limit maximum 

130 to 121 db r e s p c t i v e l y  
(Figure 1) 

(Figure 2) 

(Figure 3) 

(Figure 33 

72. 5 to 66.. 5 db respectively 

92 to 88 db respectively 

85 to 86 db respectively 

Reason: Change is required for the power static inverter,  ~ ~ 4 9 ~ - ~ ~ 0 ~ ~  
utilized in the LHz chilldown (recirculation) system. 
ments,  which were feasible in the design, were t r ied during qualification 
tes ts .  
maximurn filtering possible in  the unit without a major  redesi  
reviewed the data of Report FAP818, dated 12-6-65, and has carra$wtsd the 
out-of-specification EM1 measurement frequencies with all the frequencies 
associated with the Saturn Y system. There  were no instances where the 
out-of-specification EMI frequencies coincided with the Saturn pd frequencies. 
In addition, the voltage levels of the out-of-specification ]Is:MI are How and 
should not interfere  with the S-I1 stage o r  any of the other stages of the 
Saturn V system, 

Effectivity: Y7-1 No. 5 through V7-1 No. 14 (S-11-1 through S-11-IO). 

RFI fi l ter  rear range-  

The final design, with the out of specification condition, is the 

System requirements will be adhered to. 

- 48 - 
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Deviation 1 b lc Manual Switching Limitations 

MIL-1-6181 D, 25 Moyember 1959,  Paragraph 3,2.2, Requirement: 
"Interference resulting from manual operation of switches, but not including 
any electricad. or electromechanical opesa t io~~s  resulting from the manual 
switching, may deviate from the l imits  as indicated below. 
components used only during engine start ing may deviate from the l imits by 
20 db, 
indicated below. 
before u s h g  these deviations. 

Ignition 

Other short: duration interference may deviate from the l imits  as  
Approval shall be obtained from the procuring activity 

6 

Maximum duration Maximum recurrence Deviation permitted 
- 

f. second--- Once in 3 minutes---  20 d b  
3 seconds-- Twice per normal No  limitation" 

ope rational period 

Deviation: No -limitation deviations are permissible for the following 
components: - 

* 

Specification 

a. Transfer  in5tru- 
mentation DC bus 
to internal. power 

b. Transfer  instru- 
mentation DC bus 
to external power 

Title 

Switch, Power Transfer ,  Motorized 

Maximum 
Duration 

0 . 2  second 

0. 2 second 

0 .2  second 

0 . 2  second 

(Class 1 and III) 

Maximum 
Recurrence , 

Twice per normal , 

operation period 
(inc lude €3 che cko ut) 

Once per normal 
operational period 
(includes checkout) 

Twice per  normal 
operational period 
{includes checkout) 

Deviation 
Permit ted 

No limitation 

No limitation 

No limitation 

No limitation 



Specific ation 

1 

l .  MC452-0026 

Function 

e .  

f .  

fz- 

k. 

I 

Transfer  main 
DC bus to internal 
power 

Transfer  main 
DC bus to external 
power 

Transfer  r ec ir cu- 
lation DC bus to 
internal power 

Transfer  3: ecir cu- 
lation BC bus to 
external power (I 

T dtdle 
, 

Switch, Power Transfer ,  Motorized 
(Class I and 11) 

Maximum 
Duration 

0. 2 second 

0:2 second 

0 .  2 second 

0. 2 second 

MZLXhWk2 

Recurrence 

Twice per normal  
operational period 
(includes checkout) 

Once per  normal  
operational period 
(includes checkout) 

Twice per normal  
operational period 
( inc lude s checkout) 

Once per  normal  
operationat period 
(includes checkout) 

Deviation 
P ermitted 

No limitation 

No limitation 

\ 

No limitation 

No limitation 

F o r  additional functional information, re fer  to.S&LD drawings'V7-854012 and 
V7-954013 "Advanced Schematic Diagram, Electr ical  Power System. " 

Reason: The above functions fall within the no-limitation deviation permitted 
by Paragraph 3. 2. 2 of Specification MIL-1-6181; however, NASA approval is 
required before these deviations can be utilized in the operation of the 9-11 stage. 

Numbers called out a r e  actually par t  numbere, not specification 
n m b e r e  a r e  obsolete. 
unnecessary revisions. 
normal  operational period. 

be r s ;  the 

The function of Item 2h has been reduced to once per  
Calling out the specification number will avoid 

The following backup information is presented to justify the use of these 
deviations: 

Figures  I ,  2, and 3 present the broadband conducted interference data 
far the switch motor circuits with and without an.RFI filter. Figure 4 
shows the schematic diagram of the switch circui ts  with a fi l ter  
installed. 
without the fi l ter  installed is approximately 40 db. 

Figure 5 presents broadband conducte'd interference data for typical 
200-ampere contacts. Et should be'noted that this data shows in te r -  
ference levels in excess of 50 db above specification limits. %he 
100-ampere c ontact6 exhibit a h o s t  identical interference leve1e. 

The maximum deviation frorh specification requirements 

- 



The interference generated from the power contacts occurs a t  the same 
time as the motor circuit  interference and is consid9rably mare 
intense. Filtering of the power cua'tact i s  not practical  since the 
weight and size of such a filter would be considerably laager than the 
basic switch and the filter would introduce more voltage drop and 
the r mal dis s ipation pr oblem so 

Since the motor circuit  and the power circuit  share  the same negative 
return circuit ,  there would be little to gain from filtering the motor 
circuits.  

It has been standard practice in a l l  or  most missile and space booster 
programs to date to  permit  a deviation for power t ransfer  switches. 
It should be noted that the IU, S I C ,  S-IVB and Apollo Command 
Module do not require the use of radio noise fi l ters for their power 
t ransfer  switches .) 

1 

The addition of a radio noise filter will lower the reliability of the 
switch by intr'oducing 3 inductors which could fail "open" and four 
capacitors which could fail "shorted" to cause the switch to mal- 
function. 
Addition of the filter a lso causes the transient voltage, generated when 
the motor switch opens, to exceed fifty volts, 
transient voltage is approximately 45 volts. 
the transient voltage. i s  approximately 100 volts and the duration is 
150 microseconds, 
diode in se r i e s  with the negative lead as shown in Figure, 4. 
introduces another failure mode, 

* 

Several additional solder connections a r e  also intrcpduced, 

Without the fi l ter ,  the 
With the filter installed, 

The transient voltage is suppressed by inserting a 
This diode 

Addition of the fi l ter  to the motor circuits will guarantee meeting the 
conducted interference limits for the motor circuit  but will not guar- 
antee meeting radiated interference limits, 
radiated interference exceeds the specification limits between 30 rnc 
and 140 mc with the filter installed, The radio noise enerated the 
motor and a t  the switch contacts is radiated to the power contacts and 
in turn radiated from fhe power terminals on the outside of the switch, 
It is impractical  to  shield the motor contacts from the power contacts 
in a switch of this design without considerable redesign and cornpromis- 
ing of the effectiveness of the motor contact operation, 
i s  a lso t rue for all other known approaches used by other companies, 

As shown in Figure 6, the 

This statement 

The weight of the switches will be increased by 0,  3 to 0: 5 pound O F  

I, 6 poundslstage with motor lead filter, e 

\ 

Effectivity: T h i s  deviation shall apply to the BattlesKip Test  Vehicle and the 
following S-ICE Stages: S-PI-F, S-PI-T, S-II-D, and S-11-1 and subs, and the 
E 1 c c t 1: om e c hanical Mo c kup 

B G  
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DEVIATION 341 RF PObsER CONTROL ASSEMBLY 

REQUIREMENT ? 

Spec i f i ca t ion  MIL;I-Sl$lD, In te r fe rence  Control Requirements, A i r c r a f t  
Equipment, dated 25 November p 5 9 ,  paragraph 3 . 2 . 2 ,  ShorteDuration In te r fe rence :  
In te r fe rence  r e s u l t i n g  from manual opera t ioh  of  switches,  bu t  not  including 
a'ny e lec t r i ca l  o r  electro-mechanical opera t ions  r e s u l t i n g  from the  manual 
switching, may devia te  from the l i m i t s  ind ica ted  below. Ign i t ion  components 
used only dur ing  engine s t a r t i n g  may deviate from the  l i m i t s  by 20 db.  Other 
shor t -dura t ion  in t e r f e rence  may devia te  from" the  l i m i t s  Fndicatqd below. 
Approval s h a l l  be obtained from the  procuring a c t i v i t y  before  using these  
dev ia t ions .  

; , 

4. ' 

. ,  Maximum Dura t ion Maximum Recurrence Deviation Permitted 
i. 

1 Second Once i n  t h r e e  minutes 20 db I ,  ' ,I > 

3 Seconds e Twice per  normal. 
opera t iona l  period 

I 

0 .  \ ' 

No l i m i t a t i o n  

* b 6 '  ' .  
DEV U T  1 ON 

MR/SD s h a l l  be permitted t o  apply the  "RO l imi t a t ion"  devia t ion  t o  the 
requirements o f  MIL-1-6181D, paragraph 3.2.2, as these  requirements r e l a t e  t o  
the  RF Power Control .  

REASQN 

The RE' Power Control w a s  EM1 d e s i g n - c e r t i t i c a t i o n  teste6 by NR/SD. The 
6 , equipment m e t  t he  requirements of MTL-I-6181D f,n a l l  r e spec t s ,  including the  

requirements of  generated EM1 and suecept ib i l iCy t o  EMP, while opera t ing  i n  
the s t eady- s t a t e  condi t ion .  In te r fe rence  l e v e l s  i n  excess of Figures  8, 10, 
and 16, MIL-I-6181D9 in t e r f e rence  l i m i t s  f o r  broadband-conducted and r ad ia t ed  
in t e r f e rence  r e spec t ive ly ,  were measured during ON-OFF switching. However, 
t h i s  u n i t  i s  switched only once per opera t iona l  f l i g h t .  Therefore,  the "no 
l imi t a t ion"  dev ia t ion  of  paragraph 3.2.2 2s appl icable .  

EFFECT ZV ITY 

S-11-1 and subs 
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DEVIATION 345 TDN IXPUT C / O  SWITCHING CHASSIS ASSEMBLY 

REQUIREMENT 

Short-durat ion in t e r f e rence  (MIL-I-6181B, paragraph 3 . 2 . 2 ) ,  i n t e r f e rence  
r e s u l t i n g  from manual opera t ion  of  switches,  bu t  not  including any e l e c t r i c a l  
o r  electro-mechanical opera t ions  r e s u l t i n g  from the manual switching,  may 
dev ia t e  from the l i m i t s  as indicated below. I g n i t i o n  components used only 
during engine s t a r t i n g  may dev ia t e  from the l i m i t s  by 20 db. Other s h o r t -  
du ra t ion  in t e r f e rence  may devia te  from the  l i m i t s .  as ihd ica ted  lael05~. 
Appeoval s h a l l  b e  obtained from the  procuring a c t i v i t y  before  using these 
dev ia t ions .  

\ 

Maximum Duration Maximum Recurrence Deviation Permitted 

1 Second Once i n  three  minutes 20 db 

3 Seconds Twice per  normal 
opera t iona l  period 

No. l i m i t a t i o n  

DEVIATION \ 

EJR/SD s h a l l  be permitted to '  apply the  "no l imi t a t ion"  devia t ion  t o  the  
requirements of  MIL-I-6281D, paragraph 3 . 2 . 2 ,  as these  requirements r e l a t e  
to  the TDM Input C / O  Chassis  Assembly. 

REASON 

The TDM Input C / O  Switching Chassis Assembly w a s  EM1 d e s i g n - c e r t i f i c a t i o n  
t e s t ed  by NR/SD. 
r e spec t s ,  including the requirements of generated EMI nd s u s c e p t i b i l i t y  t o  
EMT, while opera t ing  i n  the  s t eady- s t a t e  condi t ion .  In te r fe rence  l e v e l s  i n  
excess  of Figures  8, 10 and 1 4 ,  I.bIL-I-6181D, in t e r f e rence  l i m i t s  f o r  brmdband- 
conducted and r ad ia t ed  in t e r f e rence  r e spec t ive ly ,  were measured during OM-OFF 
switching.  However, t h i s  u n i t  i s  switched only t w i c e  per  opera t iona l  f l i g h t .  
Therefore,  the  "no l imi t a t ion"  devia t ion  of paragraph 3 . 2 . 2  is  app l i cab le .  

The equipment met  the  requirements of  MIL-I-6181D i n  a l l  

EFFECTIVITY 

S-11-1 and subs 



SPACE DI\'ISION O F  NORTH AMERICAN IROCKiVELJ, CIORPOBelTION 

Spec' if ication No. SID 61-367C 
Release Date: 25  Apr i l  1968 
Page 53c of 282 Pages 

Short-durat ion in t e r f e rence  (MIL-I-6181D, parazraph 3.2.21,  i n t e r f e rence  
r e s u l t i n g  from manual opera t ion  of switches,  bu t  no t  including any e lec t r ica l  
o r  electro-mechanical opera t ions  r e s u l t i n g  from the manual switching,  may 
dev ia t e  from the l i m i t s  a s  ind ica ted  below. Ign i t ion  components used only 
during engine s t a r t i n g  may dev ia t e  from the l i m i t s  by 20 db. Other sho r t -  
du ra t ion  in t e r f e rence  may devia te  from the  l i m i t s  as ind ica ted  below. 
Approval s h a l l  be obtained from the procuring a c t i v i t y  before using these  
devia t ions .  

M a x i m u m  Dura t ion  Maximum Recurrence Deviation Permitted 
* 

1 Second Once i n  th ree  minutes 20 db 

3 Seconds Twice per  normal 
opera t iona l  period 

No l i m i t a t i o n  

DEVIATION 

NR/SD s h a l l  be permitted to  apply the  "no l imi t a t ion"  devia t ion  t o  the  
requirements of MIL-1-6181Dy papagraph 3 .2 .2 ,  as these r e q u i r e m h t s  re la te  t o  
the  TOA Switch Chassis ,  NR P/N V7-750312. 

FiEASON 

The TOA Switch Chassis ,  NR P a r t  No. V7-750312 w a s  EM1 d e s i g n - c e r t i f i c a t i o n  
t e s t ed  by NR/SD. The equipment m e t  the  requirements of MIL-I-6181D i n  a l l  
r e spec t s ,  including the requirements of generated EM1 and s u s c e p t i b i l i t y  t o  
EM1 while opera t ing  i n  the s t eady- s t a t e  condi t ion .  In te r fe rence  levels i n  
excess  of  Figures  8 ,  10 and 16,  MIL-I-6181D9 ip t e r f e rence  l i m i t s  f o r  broadband- 
conducted and r ad ia t ed  in t e r f e rence  r e spec t ive ly ,  were measured during ON-OFF 
switching.  However, t h i s  u n i t  i s  switched only o w e  per  ope ra t iona l  f l i g h t .  
Therefore,  the "no l imi ta t ion ' '  dev ia t ion  o f  paragraph 3 .2 .2  is considered 
applirrcable. 

EFFECTIVITY 

PIN V7-750312 
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DEVIATION 342 TAPE RECORDER CONTROL RELAY ASSEPBLY 

REQUIREPENT 
I 

The assembly s h a l l  comply with the s u s c e p t i b i l i t y ,  broadband-conducted 
and broadband-radiated requirements of s p e c i f i c a t i o n  MIL-I-6181D, In te r fe rence  
Control  Requirements, Aircraft  Equipment dated 25 November' 1959 paragraph 
4 .3 .4 ,  4 . 3 . 1  and 4 . 3 . 2 ,  r e spec t ive ly .  

DEVIATION 

The broadband-conducted and broadband-radiated requirement of paragraphs 
4 . 3 . 1  and 4 .3 .2 ,  r e spec t ive ly ,  of s p e c i f i c a t i o n  MIL-I-6181D, as these r equ i r e -  
ments r e l a t e d  to  the  Tape Recorder Control Relay Assembly, s h a l l  n o t  apply 
during the  switching i n t e r v a l .  

REASON 
.. 

The Tape Recorder Control Relay Assembly w a s  EM1 d e s i g n - c e r t i f i c a t i o n  
t e s t ed  by NR/SD. ' T h i s  u n i t  m e t  a l l  of the s u s c e p t i b i i i t y  requirements of  
paragraph 4 .3 .4  of  MIL-I-6181D. 
requirements of  paragraph 4 . 3 . 1  and 4.3.2 during s t eady- s t a t e  opera t ion .  
It exceeded the  l i m i t s  o f  paragraph 4 . 3 . 1  add 4 .3 .2  dur ing  switching opera t ions  

It met all the conducted and r ad ia t ed  

pn ly  

The Tape Recorder Control Relay Assembly con ta ins  seve ra l  r e l a y s  which 
are switched only f i v e  t i m e s  throughout the  normal f l i g h t .  Although these 
r e l a y s  are switched seve ra l  times during an ope ra t iona l  per iod,  MIL-E-6051C 
EMC t e s t i n g  of  the S - I 1  s t age  has  proved t h a t  the assembly does no t  came 
EMC problems on the  s t a g e .  Therefore,  s ince  the  S - I I  s t age  m e t  a11 of  the  
requirements of MIL-E-6051C with t h i s  u n i t  instal . led and i n  opera t ion ,  the  
requested nonappl icat ion of paragraph 4.3.1 and 4 . 3 . 2  of  MIL-I-6181D during 
switching i s  appropr i a t e .  

EFFECTIVITY 

S-11-1 and subs 
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DEVIATION 343 T/P! CALIBRATOR RELAY ASSEMBLY 

REQUIREMENT 

The assembly s h a l l  comply with the  s u s c e p t i b i l i t y ,  broadband-conducted 
and broadband-radiated requirements of s p e c i f i c a t i o n  MIL-I-6181D, In t e r f e rence  
Control Requirements, A i r c r a f t  Equipment, dated 25 November 1959, paragraphs 
4 . 3 . 3 ,  4 . 3 . 1  and 4 .3 .2 ,  r e spec t ive ly .  

DEVIATION 

The broadband-conducted and broadband-radiated requirements of  paragraphs 
4 .3 .1  and 4 .3 .2 ,  r e spec t ive ly ,  of s p e c i f i c a t i o n  MIL-I-6181D, as these r equ i r e -  
ments re la te  t o  the T/M Ca l ib ra to r  Relay Assembly, s h a l l  no t  apply during the  
switching i n t e r v a l .  

REASON 

The T/M Ca l ib ra to r  Relay Assembly w a s  EM1 d e s i g n - c e r t i f i c a t i o n  t e s t ed  by 
* raR/SD. This u n i t  m e t  a l l  of the s u s c e p t i b i l i t y  requirements of paragraphs 

4 . 3 . 2  and 4 .3 .2  o f  MIL-I-618lD during s t eady- s t a t e  opera t ion .  It exceeded 
the  l i m i t s  of paragraph 4 . 3 . 1  and 4.3.2 during switching opera t ipns  only.  

This assembly conta ins  seve ra l  r e l a y s  which are switched seve ra l  t i m e s  
dur ing prelaunch checkout, twice during SI-C boost ,  four  times during S - I f  
powered f l i g h t  and t w i c e  a f t e r  S-II/S-IVB sepa ra t ion .  
are switched several t i m e s  during an opera t iona l  per iod .  EMC t e s t i n g  of the  
S - I I  Stage per  MIL-E-6051C has  proved t h a t  the assembly aoes  not  cause any 
EMC problems on the s t age .  Therefore,  s ince  the Control Relay Assembly 
functioned without  adverse e f f e c t s  dur ing  the S- I1  s t age  MIL-E-6051C E X  
t es t ,  the requested nonappl icat ion of paragraphs 4 . 3 . 1  and 4 . 3 . 2  of MIL-I-6181D 
i s  appropr ia te .  

Although these  r e l a y s  

EFFECTIVITY 

S-11-1 and subs 
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The Telemetry T i m e r  s h a l l  comply with '  the  s u s c e p t i b i l i t y ,  broadband- 
conducted and broadband-radiated requirements of s p e c i f i c a t i o n  MIL-I-6181D, 
In t e r f e rence  Control Requirements, A i r c r a f t  Equipment, dated 25 November 1959,  
paragraph 4.3.4,  4 .3 .1  and 4 . 3 . 2 ,  r e spec t ive ly .  In  add i t ion ,  paragraph 3 .2 .2  
states "Short-Duration In te r fe rence :  In te r fe rence  r e s u l t i n g  from manual 
opera t ion  of  switches , but  no t  including any e l ec t r i ca l  o r  electro-mechanical 
opera t ions  r e s u l t i n g  from the manual switching,  may dev ia t e  from the  l i m ' l t s  
as indicated below. I g n i t i o n  components used only during engine s t a r t i n g  may 
devia te  from the l i m i t s  by 20 db. Other shor t -dura t ion  in t e r f e rence  may 
devia te  from the  l i m i t s  as indicated below. Approval s h a l l  be obtained from 
the  procuring a c t i v i t y  before  using these  devia t ions ."  * 

Maximum Duration Maximum Recurrence Deviation Permitted 

1 Second Once i n  th ree  minutes 20 db 

3 Seconds 

DEVIATION 

Twice per  normal 
opera t ion  period 

No l i m i t a t i o n  

c 

NR/SD s h a l l  be permitted t o  apply the  no l i m i t a t i o n  devia t ion  t o  the  
requirements of  MIL-E-6181D, paragraph 3.2.2,  as they rebate t o  the  telemetry 
t i m e r ,  NR P a r t  No. ME456-0037, and during s t eady- s t a t e  opera t ion  by i t s  
s i m i l a r i t y  t o  N A S A  P a r t  N o .  40M37452. 

REASON 

During normal opera t ion  of the  S - r I  s t a g e ,  the te lemetry t i m e r  i s  switched 
only twice. 
NASA P a r t  N o .  40M37452, with the except ion of a r e l a y  which was added t o  the 
NR/SD assembly. 
considered q u a l i f i e d  t o  requirements oE MIL-I-6181D. In  additior;lp the  NR 
Par t  No. bE456-0037 w a s  operated during a l l  S - I 1  E M C - t e s t s .  The r e s u l t s  of 
t h i s  t e s t i n g  proved the Telemetry Timr operated without  adversely f f e c t i n g  
the  S-I1 s t a g e .  Therefore ,  the reques t  t o  apply the  "no l imi t a t ion"  devia t ion  
of  MIL-I-6181D t o  the  switching opera t ion  a€ t he  Telemetry T i m e r ,  and t o  
f u r t h e r  q u a l i f y  the  u n i t  by s i m i l a r i t y  t o  the NASA u n i t ,  i s  appropr ia te .  

EFFECTIVITY 

Also ,  the Telemetry T i m e r  NR $art  N o .  lG456-0037 i s  similar t o  

The NASA u n i t  was s u s c e p t i b i l i t y  t e s t e d  by NASA and was 

?a456 -0037 



Beviatiop 324 

Recguirernent:' Specification MIL-1-6 18 ID ,  dated November, 215, 1959: 
Paragraph 4: 3 ,  i Conducted Interfereice.  Radio interference volGgks, 
in  the frequency range of 0. 15 to 25 me, generated by the eguiprnent*or 
system in excess of the values indicated in  Figures  I ,  8, 9, and 18 shall 
not appear on any conductor, external ti> the systemt which could conduct 
interference to other equipment, Typical tes t  setups far these measure-  
ments are  shown in Figures  11  and 12. ,Measurements may be omitted on 
leads deemed by the procuring actfvity to be incapable of conducting inter-  
ference into other equipment. 

t 
Paragraph 4.3.2 Radiated Interference.' Radiated interference fields in 
excess of the values given in Figures  14; 15, 16, and 17 shall not radiate 
f rom any unit, cable (including control, pulse, IF, video, antenna tsans-  
mission, and power cables),  o r  interconnecting wiring over the frequency 
range of 0, 15 to  10,  000 m c  for C W  and pulsed CW interference, and 0. 15 
to 400 mc for broadband impulse interference. This  requirement includes 
the transmitter fundamental frequency radiating from cases  o r  cabling, 
oscillator radiation, other spurious emanations, and bqoadband interference. 
This does not include radiation emanating from antennas, 
illustrated in Figures 3 ,  4, 5, and 6 .  

T e s t  setups a r e  

Deviation: 
and radiated interference requirements of MIL-1-6 181D to the extent listed 
in the following tabulation. 

NAA/S&ID shall be permitted to deviate f rom the conducted 

A. 

R e  

C ,  

D. 

E. 

For  the 28 vdc return (35-A) increase the maximum level of 
conducted interference by 10 db above 1 MicroampJMc f rom 
2.5 to 20  Mc. 

For  the f 1 volt slew command (J5-Z)  increase the maximum 
level of conducted interference by 10 db above 1 MicrsampIMe 
f rom 3.0 to 7.0 Me. 

For  the valve power amplifier outputs (typically 5 6 - 4  B, & C) 
increase the maximum level of conducted interference b y  12 db 
above 1 Microamp/Mc from 2 .0  to 7,O Mc. 

For  the fixed phase valve inputs (typically 36-R & P) increase 
the maximum level of conducted interference by 6 db above I 
Microamp/Mc from 2 , 0  to 8,O Mc 

For  the 115 VAC signal conditioning return (J9-B) increase the 
maximum level of conducted interference by 5 db above I 
Micraamp/Mc from 1.5  t o  2 . 5  Mc. 
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F. 

c,  

H. 

I. 

J. 

K. 

L. 

F o r  the F /M T I M  LOX Wiper (J7-a) inc*rease the maximum level 
of conducted interference by 6 db above 1 Microamp/Mc from 
3 , O  to 5 , O  Mc.  

For the F / M  T / M  LOX 5 VDC return (J7-b) increase Llie iri,uia’iiuiu 

level of conducted interference by 5 db abGve 1 Microarnp/Mc 
f rom 3 , O  to 5.0  Mc, \ 

For  the F / M  T / M  LH2 Wiper (J7-h) increase the maximum level 
of conducted interference by 5 db above 1 Microamp/Mc from 
3.0 to 5.0 Mc. 

Fo r  the F / M  T / M  LH2 5VDC return (J7-.i) increase the maximum 
level of conducted interference by 5’db above 1 Microamp/Mc 
f rom 3.0 to  5 , O  Mc. 

F o r  the 28 VDC input l ines (J8-A, C, & E) increase the maximum 
level of conducted interference by 10 db above 1 Microvolt/Mc 
f rom 1 . 5  t o  7.0 Mc. 

% 

For the 2 8  VDC return l ines (J8-B, D, & F) increase the maximum 
level of conducted interferency by 10 db above 1 Microvolt/Mc 
f rom 1 .5  to  4.5 Mc. 

F o r  broad band.and pulsed C W  radiated interference increase the 
maximum level by 10 db above 1 Microvolt/Mc f rom 0.15 to 0.5 Mc. 

Reason: 
out-of-specification l imits  situation exis ts  on a number of input and output 
lines to the unit. 
12 db and i s  for the mos t  par t  in the Saturn V non-critical frequency range 
of 1-8 mc. This deviation will include the worst  case  condition indicated 
by previous tes t  results.  

Results of EMI’testing of the P . U .  Computer has shown that an 

The magnitude of the requested deviation is no more  than 

Further  efforts to bring the unit into the required MIL-I -6181D l imits  will 
cause further.delay, excessive testing effort, and will have prohibitive sched- 
ule impact. EMC tests  on the S-II-I and S-11-2 stages indicate that exceeding 
the l imits df MIL-I-6181D does not affect the operation of the vehicle. 

Effectivit): lB34082-505 S / N  00004, S I N  O Q O O 8  through S / N  00010 
(iME901-0206-0019) S-11-1, 2,. $r 3 
lB32082-503 S / N  00011, ans  subs (ME901 -0206-0018) S-11-4 and subs,  
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SPACE DIVISION OF NORTH A ~ ~ R ~ ~ ~ ~  ROCK\jL‘ELI, CORPORATION 

Specification No. STD 61-3676: 
New Page: August 1, 2968 
Page 55a of 282 Pages 

Add c Deviation 351 Battery HES6Z-#ol5 

\ Requirement: MIL-I-6181D Interfererice Control Requirements, Aircraft 
Equipment, dated 25 November 1959; the applicable portiwns 
of Paragraph 3.2.2 Short ‘Euratiop Interference, reading - 
f l  Interference resulting from mmual operation of switches 
but not including any electrical or electromechanical 
operations resulting from the manual switching, may deviate 
from the limits as indicated below. Qther short duration 
interference may deviate from the limits as indicated . 
below. 
activity before using these deviations.” 

Approval shall be .obtained from the procuring 

“Max imum MElximum Deviation 
Duration Recurrence Permitted 

1 Second Once in 3 minutes 20 db” 

Deviation: I W S D  shall be permitted to apply the 20 ‘db deviation of 
MIL-I-6181D, paragraph 3,2.2, to the battery NR P a r t  
Number ME46l-0015. 

Effectivity: Quality Maintenance Units, S-11-3 and Subs. 

s CN 
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Deviation 1 3 0  Liquid o r  Gaseous4 Nitrogen 
' 

Requirement: MlL-N-6Oll dated 14  March 1950, 

*' Deviation: Delete the requirement for  compliance to Specification ~ I L - w - 6 0  11 
in i ts  entirety a s  applicable to the servoactuator, main pump, auxiliary 
motor -pump, quick-disconnect couplings, and bleed valve of the engine 
actuation system. 

Reason: 
or. inspection of the particular components cited. 

Liquid os gaseous nitrogen i s  not utilized in. the design, fabrication, 

Effectivity: S-XI-T, S-11-D, S-11-1 and subs; Battleship tes t  vehicle, Electro-  
mechanical Mockup, and the three engine actuation systems to be delivered 
to MSFC. 

Deviation 126 Hydraulic Pumps 

Requirement: E&IL-P-19692AJ dated 1 December 1960. 

Deviation: Delete the requirement for  Compliance to Specification MIL-P- 
19692A in its entirety a s  applicable to the accumulator reservoi r  maniiold 
assembly (ARMA), the servoactuator, quick disconnect couplings, and bleed 
valve of the.engine actuation system. 

-4 

Reason: This specification is not utilized in the design, fabrication, o r  
inspection of the particular components cited. 

Effectivity: S-U-T, S-U-D, S-? I -  1 and subs: Battleship tes t  vehicle, 
Electromechanical Mockup, and the three engine actuatfon systems to be 
delivered to MSFC. 

% 

Deviation 22 Rated Discharge P r e s s u r e  

Requirement: M19%-P-19692& 1 December 1960, paragraph 3,2.2,2, "The 
value ob the rated discharge pressure  shall be stated in the Model 
Sgecifi.cation and shal l  be one of the values listed in Table I." 

Deviation: The rated discharge pressure  of the pump shall  be 
3650 (.-4-1509 -0) psi, 

Reason.; A system operating pressure capability of 3650 p s i  i5 necessary to 
compensate f o r  possible servoactqator load increases, 
___I 



Deviation 168a Mounting Flange 

Requirements: MIL-PP196Y2A, 3. December 1940, paragraph 3 . 4 , 3 ,  
"Mounting: A l l  pumps shall  incorporate a standard mounting flange, which 
shall  be i n  accordance with either Standard AND10261 or AND10262, a s  
specified in the model specification, 

_I_ 

Deviation: 
with the J-2 engine accessory drive pad. 
a mounting pad i n  accordance with the himensions shown on Standard 
ANDlO260, 

Reason: 
which has  a nonstandard Hccessory drive pad, with a 12-stud pattern. 
main pump mounting flgnge must  be compatible with the 5 - 2  engine accessory 
drive pad, 
pump than those of AND10261. 

The main pump shall incorporate a mounting flange compatible 
The auxiliary pump shall employ 

The main pump attaches to the J - 2  engine accessory drive pad, 
The 

The dimensions of$ANDlO260 a r e  better suited to the auxiliary 

Effectivity: 
Mockup, and the three engine actuation systems to be delivered to MSFC; 

This deviation is  effective on the Battleship; Electromechanical 

* S-11-T; §-II-S/D; and S-11-1 and subsequent. , '  

Requirement s: 
"The mounting 

Deviation l69a Brain Bosses * I  

f 

M1L-Pm19692A, 1 December 1960, Paragraph 3 .4 .3 .2 :  ' ' 4 ' 1  

flange drain bosses specified on Standards AND10261 and * "  ' 

ANDl0262, as  applicable, shall be required and all.of them may be tapped, 
a t  the option of the 'pump manufacturer, By akreement between tk;B'pump , , 

manufacturer and the purchaser,  only cer ta in  of the bosses shall be tapped 
fo r  external connection; in such case,  the boss o r  bosses  to be so tapped, = 1 

shall be specifically designated on the installation drawing of the pump which 
accompanies the model specification. ' I  

' .  

Deviation: 
not apply to the mounting flange drain bosses fo r  the main p p p  and the  

The requirements of MILeP-49692A, Par'agraph 3 ,  4. 3 .  2, shall 

auxiliary motor pump. : 

Reason: 
of the ports will always provide drainage regard less  of the attitude of the S-I1 
vehicle e 

It is  necessary to provide and locate Bufficient drain ports  BO that one 

Effectivity: 
Mockup; and the three engine actuation systems to be delivered to h'iSFC; 
S-EI-T; §-II-S/D; S-11-1 and subsequent, 

This deviation i s  effective on the Battleship Electromechanical 
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Deviation _LI_- l7Oa Replaceable Coupling Shaft 

- Requirements: MI&-P-l9692A, 1 December 1960, Paragraph 3,4.4. 
"Drive Goupling - A replaceable par.t of the pump assembly, incorporating a 
shear  section, shall be interposed between the  pump drive shaft and the engine 
accessory drive shaft by which the pump is to be driven, 
par t  shall be held i n  place by a positive retainer.  
lubrication shall be included in the installation instructions for the pump. I '  

This shear  coupling 
Requirements for coupling 

e 

Deviation: 
pump and the auxiliary motor pump, 

The requirements of Paragraph 3,4.4 shall  not apply to the main 

Reason: The accessory drive shaft utilized in the 5-2 engine is unconventional 
in that i t  re l ies  on the  engine mounted pump for support. Therefore, if a con- 
ventional shear  coupling was  employed between the pump and ,accessory shafts, 
and if this coupling sheared, the accessory drive shaft would be supported and 
could cause extensive damage to the engine. To avdid this problem, the main 
pump i s  designed with the shear  action in the internal drive shaft which shea r s  
in the event of pump failure,  thusprotecting the engine accessory drive f rom 
overload damage. 
electric motor thus making the requirement €or a shear  section. 

The pump on the auxiliary motor pump is driven by an 

Effectivity: 
Mockup; the three engine actuation sys tems to be delivered to MSFC; S-U-T; 
S-II-S/D; S-11-1, and subsequent. 

This deviation is  effective on the Battleship; Electromechanical 

. 
Deviation 171a P o r t  Sizes 

Requirements: MIL-.P-19692A9 1 December 1960, Paragraph 3.4.5 
"Ports,  
shall be specified in the model specification. 

Deviation: The requirements of M9L-P-19692A9 Paragraph 3.4,5, shall  not 
apply to the main pump and auxiliary motor pump. I' The post s izes  of the 
pumps shall be a s  follows: 

P o r t  s izes  shall be in accordance with MS33524; port  configuration 

Nomenclature Main Pump Auxiliary Motor Pump 

P r e s s u r e  P o r t  -.$ (1 f 2  in, 1 -6 [ 318 in,) 
Suction Por t  -10 ( S f 8  in. ) - 4  (318 in, ) 
Case Drain Por t  -4  (1 /4  in, ) 
Seal Drain P o r t  - 4  (1 / 4  in, * -4 (114 i n , )  

-4 (1. /4 in, 
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Reason: MS33524 is applicable to non-self-priming purnps wh&reas the S-FE 
engine actuator system purnps a r e  self-priming wpe. A l s o ,  because of 
relatively shorter  line length and higher pressures  in  the 23-11 engine actua- 
tion system, pressure  losses  a r e  less. 

Effectivity: This deviation is appiicable to the Battleship; Electromechanical 
Mockup; the three engine actuation systems to be delivered to MSFC; S-11-T; 
SDlLILIS/D; S-E.-1, and subsequent, 

Deviation 120 Scope * 

Requirement: MIL-R-11469, dated 24 September 1960, Radiographic 
Inspection: Soqndness Requirements for Steel Castings, 9 

Deviation: Delete the requirement for compliance to MIL-R.. 11 469 in i ts  
entirety a s  applicable to the accuinulator reservoir  manifold assembly 
( A R M )  and the bleed valve of the engine actuation system, 

Reason: 
o r  inspectiion of ,the particular components cited. 

This process  and procedure is not utilized in the design, fabrication, 

Effectivity: S-LLTs S-H-D, S-E=.€ and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, and three engine actuation systems to be 
delivered to M F C .  

Deviation 286 

Requirement: MIL-STD- 1247, dated € 2  March 1963, paragraph 5, 7. I,' - 
"Tapes shall be placed a t  both ends of a line. 

. within a group shall be a minimum of ohe inch. '' 
Spacing between tapes: 

Deviation: Tapes shall be placed at both ends of a line, 

Reason: In order  to identsy pro .ply a line assembly, as many as five 
decals are required f o x  one complete identification, The requirement also 
prohibits the application%f 
callout, i t  i s  impossible to 
oth43rwise be identified. 

Effectivity: This deviation 
S-II-T, S-XI-l.* and Subs, 

tapes on a radius or bend. ~ u t i . t o  fie spacivg 
idenhfy line assemblies with decals that could 
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Deviation 288 

Requirement: MILSTD-1247, dated 12 March 1963, Figure 6, Note 2. - 
"Tag material  to be annealed aluminum alloy, 0.  025 f 0. 003-in. thick, 
per QQ-A-561. I '  

Deviation: 
thick, per QQ-A-250/lc. 

Reason: Specification QQ-A-561 was canceljed by the Government on 
16 December 1963. 
it. Since both specifications reference the same alloy, the change is 
inconsequential to the identification tags of MIL-STD-1247. 

Tag material  to be annealed aluminurn alloy, 0 ,  025 f 0. 003-in, 

Specification QQ-Ae250/1 was released to supersede 

Effectivity: A l l  stages. 

beviation 177 Marking of Wire Cable Assemblies 

Requirement: MIL-STD-130B9 dated 24 April 1962, Paragraph 5, 2, P .  1, 
"Whenever space permits,  the following additional information shall be 
included unless specifically exempted by the procuring activity: 

Design Activity Identification (Para ,  3, 13)  
Stock Number (Para .  3. 17) 
Special Characterist ics (Para ,  3, 15), I '  

Deviation: Wire and cable assemblies shall  be marked with identifying 
number and reference designation only, 

Reason: Paragraph 5, 2, 11. 1 requires specific exemption to  exclude 
requirement of markings, design activity, identification, nomenclature, 
stack number, and special characterist ics,  Space limitations on identifi- 
cation tags for cable assemblies dictate request for  exemption. 
specification MA0303-027 outlines the procedure p re fe r r ed  by S&HD, 

Effectivity: This deviation shall apply to  tQe Electromechanical Mockup, 
the Battleship tes t  vehicle, engine actuation systems I and subs, to be 
delivered to MSFC, and stages S-1%-T, S -  - 1, and subs. 

I 
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Deviation 3 18 Compatibility of Dissimilar Metals 

- Requirement: MIL-STB- 171A, Paragraph 4. 7: Compatibility of Dissimilar  
Metal  Couplings. - 
graphs in the right column. 
permissible couplefil, where corrosion as  a r e su l t  of galvanic action is least 
likely. 
based on a potential difference of 0. 25 volt maximum. 

Permissible couple se r i e s  a r e  shown in Table I by the 
Members of groups connected by lines will form 

Compatible couples between groups have been specified in Table E 

Deviation: 
mentation assemblies  that a r e  installed within environmental controlled 
containers. 

Reason: An investigation made by the Saturn SLII instrumentation branch ha5 
revealed that certain instrumentation asseniblies have connectors that have 
tin plated contacts and a mating connector which has gold plated contacts. 
The dissimilari ty of these particular meta ls  permits a potential difference 
of 0. 60 volts only if these metals  a r e  subjected to an  envi-ronment that creates '  
a n  electrolyte between these two metals; when a conductive path is formed, 
corrosion and coupling results.  

The potential difference may  be 0. 40 volt maximum for instru- 

t 

\ 

Corrosion and coupling does not occur when these instrumentati.on assemblies  
are installed'within contginers that are completely purged '(inert atmosphere 
and temperature controlled). 
to rs  that have gold-plated contacts for vehicles S-11-6 and subsequent. 

Drawings will implement utilization of connec- 

\ 

Deviation 100 General Painting Requirements 

Requirement: 

applied a e  directed by Specification MIL-C-8507, as applicable. i) a 

Deviation: e . ,Pretreatment coating according to Specification MIL-C-8514 
shall  be applied as directed by Specification MIL-C-8507, as applicable. 

Reason: MIL-C-8514, "Wash P r i m e r "  is preferred to Specification 
MIL-C-15328 because of the following superior  properties: less blush, less 
settling and smoother film. 
specification and is second tier to Specification MIL-P-8585A that is a 
contractual specification called out in the S-II Stage program. 

MIL-STD- 171A, dated 11 October 1960, paragraph 5.2.1, 
e pretreatment  coating according to Specification MIL-6- 15328 shall  be 

e 

a 

Specification MIE-CL8514 is an approved 

3 
Deviation 321  6061 - 6062 Aluminum Alloy 

Requirement: MIL-T-7081C and QQ-A-Z00/8b, Table I 
Aluminum alloy mater ia l  6061 shall  have a chomiuxn element content of 
0. 15  percent minimum and 0 , 3 5  percent maximum. 
material  6062 shall have a chromium element content of 0,04 percent 
maxim urn 

Aluminum alloy 
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Deviation: 
minimum to 0 , 3 5  percent maximum shall be acceptable as  either 6061 o r  
6062 aluminunr, providing all other requirements of Table I are sa t i~ f i ed .  

~ u m i n u r n  alloy with a chromi& element content of 0.04 percent 

Reason: 
industry and 606 1 ~ Q W  encompasses the en t i re  range Q,O4 to 0,35 percent. 

The 6062 designation has  been discontinued by the a9-uanirpum 

gffectivity: Saturn S-II Stages. 

9 

Deviation 131 Seamless A l u m i n u m  Tubing 
e. 

4 
.L 

Requirement: MIL-T-70816, dated 3 April 1959, Tube, Aluminum Alloy, 
SearnIess; Round, 6061 and 6062, Aircraft Hydraulic Quality.. 

Deviation: 
entirety a s  applicable to the servoactuator, main pump, and auxiliary motor- 
pump of the engine actuation system. 

Delete the requirement for compliance with MIL-T-7081C i n  its 

Reason: Aluminum alloy tubing is not utilized in the design, fabrication, or 
inspection of the particular components cited. 

Effectivity: S-11-T, S-E-D, S-11- 1 and subs; Battleship tes t  vehicle, 
Electromechanical Mockup, cnd the three engine actuation systems to be 
delivered to MSFG. 

Deviation 136 Seamlass Aluminum Tubing 

Requirement: MILeT-7Q81C, dated 3 April 1959, Tube, A l u i n t a f n  Alloy, 
Seamless,  Round, 6061 and 6062, Aircraft  Hydraulic Quality, * 

Deviation: Delete the requirement for compliance with; MIL-T-708l6 i n  its 
entire$y 3 s  applicable to the quick disconnect couplingslof the engine actua- 
tion systenn. 

Reason: 
pas  ticular c om pone nt cited. 

Aluminum tubing is not utilized in  the design o r  fabrication of the 

Effectivity: S-IforTr S-D-D, S=dI--l and subs; Battleship test vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC, 1 

Deviation 132 Corrosion-Resistant Steel Tubing 

Requirement:  MIL-  T- 8808A, dated 1 April 1958, Tubing, Steel, Corrosion- 
Resistant ( 3 - 8  Stabilized), Aircraf t  Hydraulic Quality. 
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Deviation: 
entirety as applicable to the servoactuator on the engine actuation system, 

Delete the requirement for compliance with MIL-T-$808A in i ts  

Reason:" Steel tubing (1 8- 8 stabilized) is not utilized in the design, fabrication, 
o r  inspection of the particular component cited. 

Effectivity: *S-II-'I'# S-II-D, S-11- 1 and subs; Battleship test  vehicle, 
Electromechanical Mockup, and the t h r e e  engine actuation systems to be 
delivered to MSFC. 

* x 
A 

Deviation 133 P r e s s u r e  Relief Valvgs 

Requirement: MIL-V-8813, dated 20 November 1957, Valves, Aircraft, 
Hydraulic. P r e s s u r e  Relief, Type I1 Systems. 3 

Deviation: L)elete the requirement for compliance to Specification MIL-V-88 13 
in  its entirety a s  applicable to the servoactuator, main pump, auxiliary motor.. 
pump, quick-disconnect couplings, and bleed valve. 

Reason: 
fabrication, o r  inspecti,on of thecparticular components cited. 

No hydraulic p re s su re  relief valves a r e  utilized,in the design, 

L I '  

Effectivity: 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

S-II-T, S-ILD, S-11- 1 and subs; Battleship tdst vehicle, 

Deviation 138 Environmental Protection 

Requirement: MSFC-DWG-lOMIO1071, dated 6 March 1961, Environmental 
Protection When Using Electrical  Equipment Within the Arda of Saturn 
Complexes, W.here Hazardous Areas Exist. 

m 

Deviation: Delete the requirement for Compliance to Drawing MSFC-DWC,. 
10M01071 in its entirety, a s  applicable to the quick-disconnect couplings, 
and the bleed valve of the engine actuation system, 

Reason: 
inspection of the particular components cited, 

No electr ical  equipment is utilized in  the design, fabrication or  

Effectivity: S-II-T, S.=II-D, S-11-I and subs; Battleship test vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. 

I '  
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Deviation 178 Standard for Electrical  and Electronic Symbols 

Requirement: MSFC Drawing 10443376, Paragraph 3, 1 (second sentence): 
"Where symbol appears for component ih this standard I) a 

I 1  

Deviation: Change second sentence to read: "Where no exact symbol 
appears  e 1 1  

Requirement: MSFC Drawing 10443376, Paragraph 3.4 (second sentence): 
"The following reference designations not presently par t  of XDOD=-STDPOOO1 
shall be used within logic graphical symbols. " * 

Deviation: Remove logic reference designation f rom paragraph 3.4, 

Add to paragraph 3.2 these requirements which now appear in 
Paragraph 3.4: 

AG AND gate 
CT Counter 
BO Blocking oscillator 

CD Current dr iver  
DL Delay line 
E F  Emit ter  follower 
FF Flip-flop 
GD Gap detector 

* CF Cathode follower 

I V  
OS 
OR 
P A  
RG 
ST 
S A  
SR 
TG 

Inve r te r 
One shot 
OR gate 
Pulse amplifier 
Resistor 
Sc hmi t t tr i g ge r 
Shift advance dr iver  
Shift re  gi s te r 
Time generator 

# 

Requirement: MSFC Drawing 10443376, Paragraph 4.5.2 Advanced 
Schematic, 
e . e this type of schematic is most  useful for rnpintenance and trouble 
location. 

"An advanced schematic is a schematic diagram that contains 

Deviation: Change Paragraph 4.5,2 to read: "Advanced Schematic: An 
advanced schematic is a drawing that shall  define complete wiring, terminal 
and pin function designation. 
information of a wiring diagram except for  physical locations, wire routing, 
and wire gage," 

The advanced schematic diagram shows al l  

i 1 

Requirement: MSFC Drawing 10443376. 

Deviation: ''Zntern'al circuitry of 
"black boxes, I '  which a r e  the responsibility of the designing activity, shall 
be shown on advanced schematic diagrams to shoy  operation sequencing, 
safety jnterlocking, monitoring, and power connections. Such internal 
c i rcui ts  may 'be shown without detail reference to physical location of 
componente or connections within the f%laek boxr;, 
s a ry  contact assignments for interface with system schematic, " 

Add the following as  Paragraph 4. 5 ,  2. 1: 

but will reflect  neces- 
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SPACE DIVISION OF NORTH A , l I t K I C X N  KOCK!t'EI,I, CORPORATION 
Specification No. SID 61-367C 
Revised: July 2, 1969 
Page 65 of 282 Pages 

Reason: To clarify existing requirements and to add capability of utilizing 
standard abbreviations and symbols not specified in MSFC Drawing 10443376. 

I Effectivity: This deviation shall apply to the Battleship Test Facility, 
Electromechanical Mockup, S-11-T, S-IT-S/D, S-11-1, and subsequent 

Deviation 128 Hose Assemblies 

Requirement : MSFC-DWG-10509318, dated 9 July 1960 e 

Deviation: Delete the requirement €or compliance to Specification' 
MSFC-DWG-10509318 in its entirety, as applicable to the accumulator reservoir 
manifold assembly, servoactuator, main pump, auxiliary motor-pump, quick- 
disconnect couplings, and bleed valve. 

Reason: Hose assemblies are not utilized in the design, fabrication, or 
inpsection of the particular components cited. 

Effectivity: S-11-T, S-11-D, S-11-1, and subs; Battleship test vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC, 

i 

Deviation 337 - Fluid Requirements 

Requirement: MA-004-003-211 (MSFC-BWG-13M50097) prescr-ibes the specifications 
applicable to the procurement and quality of helinm, nitrogen, 
oxygen, and hyrdogen. 

Deviation: In lieu of these requirements, a fluid which meets any applicable 
\ fluid specification listed in SID 61-367 may be procured and used. 

The maximum allowable imparities in fluidsvat the Stage/GSE 
interface during stage checkout, static firing, and launch 
countdown at ?ITF or KSC shall not exceed that specified in 
13M50097. The maximum allowable imparities in fluids at the 
Stage/GSE interface during stige checkout at Seal Beach shall 
not exceed those specified in 13M50097, except for nitrogen, 
where the gaseous imparties shall not exceed those specified in 
MIL-P-27401. Reperformance of completed tests shall not be 
required because of this deviation. 

Effectivity: S-11-3 8nd subs. . 
Deviation 338 - Helium and Nitrogen Sampling and Testing 

Requirement: MA-004-003-2H (MSFC-DWG13M50097) delineates the requiremen'ts for 
sampling and testing helium and nitrogen for hydrocarbon, moisture 
and particulate content at Seal Beach and MTF. 

SCN . 
119R2 
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‘ SI’ACE DIVISION OF SOKTM XlIEKIC~;$N KOCKiZ‘EL,I, COKPOKATION 
Specification No. SID 61-367C 
Revised: July 2, 1969 
Page 65a of 282 Pages 

Deviation: In lieu of these requirements, the following procedure are 
authorized: 

1. Seal Beach L 

a. 

b. 

6. 

d. 

e. 

Vendor analyses of helium and nitrogen for confdrmance 
to applicable specifications are acceptable. Samples 
at the Seal Beach central facility shall be anal.yzed 
as deemed necessary €or moisture and hydrocarbon content 

After repair or invalidation of the central gas systemp 
samples shall be tested €or particulate, moisture, and 
hydrocarbon content. 

At a central point in Station V I 1  ( V C O ) ,  moisture 
monitors shall be permanently installed to sample 
moisture in helium and nitrogen systems prior to 
tribution to station GSE or stage. Dewpoints shall be 
be determined and recdrded every 24 hours. 

After modification of any gas distribution line the 
system shall be blown down and particulate samples taken 

Prior to stage checkout, four pneumatic distribution 
lines shall be selected at random and particulate sample 
taken for certification prior to hookup. 

2. MTF 

” 

a .  Prior to a stage being brought into a stand and sub- 
sequent to a stage leaving a stand, all pneumatic 
servicing lines at the Stage/GSE interface shall be 
processed per the requirements of NR Drawings 
F02-000209 and FQ2-000109 (Fluid Site Installation - 
Fluid Distribution Lines). All lines shall be certified 
prior to hookup of each stage. 

b. The supply system servicing the GSE/facility shall be 
checked weekly. During the period a stage occupies a 
stand, samples shall be taken weekly at the facility. 
single-point high pressure gas manifold sampling point, 
and tested for hydrocarbon, moisture, particulate, and 
purity. 

c. After modification of any gas distribution line, the 
system cleanliness shall be established and ‘the sampling 
requirements of NR Drawings F02-000209 and F02-000109 
sha l l  apply. 

SCN 
119R1 

Effectivity: S-11-3 .and subs. 
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SPACE D I V I S I O S  OF XOR’I‘H .AlIEKIC,AN ROCIiE\’ELI, CORPORX?’ION 
Specification No. SID 61-367C 
Revised: July 2, 1969 
Page 65b of 282 Pages 

Deviation 152 Component Cleanliness 

Requirement: ARFW-D\G-10509305, dated 1 June 1960, Cleanliness of Components 
for Use in Liquid Oxygen, Fuel, and Pneumatic Systems, Specification for. 

\ 

Deviation: Delete the requirement for compliance to Drawing ABM-DWG-10509305 
in its entirety as app~icabk? to the accumulator reservoir manifold assembly 
(ARMA), servoactuator, main pumps auxiliary motor-pump, quick-disconnect 
couplings, and bleed valve far the engine actuation system. 

Reason: 
components cited. 

This drawing is not applicable to the particular hydraulic system 

Effectivity: S-IS-T, S-11-D, S-11-1 and subs; Battleship test vehicle, 
Electromechanical PCockup, and the three engine actuation systems to be 
delivered t o  MSFC. 

Deviation 139 Soldering 
3L 

Requirement : 
bnnections (High Reliability), Procedure for. 

MSFC-PROC-l58A, dated 12 April 1962, Soldering of Elec&ical 

Deviation: Delete the requirement for compliance with MSFC-PROC-158A 
in its entirety, as applicable to the bleed valve on the engine actuation 
system. 

Reason: To carify existing, requirements and to add capability of utilizing 
standard abbreviations and symbols not specified in MSFC.Drawing 10443376. 

Effectivity: This devlation shall appply ta the Battleship Test Facility, 
Electromechanical Mockup, S-I%-T, S-11-S/D, S-11-1, and subsequent 

Deviation 353 Soldering Elect,rical Connections 

Requirement: MSFC-PROC-158, prescribes the procedure for soldering of 
electrical connections. 

Deviation: Soldering and electrical connection procedures used by 
Parker Aircraft Company in the production of equipment 
in accordance with NR Prosuremeht Specification MC284-0358 
s h a l l  be in accordance with NPC200-4, 

-Effectivity: Prototypes, qualific‘ation test specimens, and production 
items produced inpaccordance with MC284-0358. 

c 
n 
4 
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Reason: 
tion, OF inspection of the particular component cited, 

This process  and procedure a r e  not utilized in the design, fabrica- 

Effectivity: S-U-T,  S-LI-D, S-1I-I and subs; Battleship test vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to MSFC. L 

Deviation 307 

2- Re uirement: MSFC-PROC-l 58A,  12 April 1962 "Soldering of Electr ical  
Connections (High Reliability), Procedure for,  Paragraph V. B. 1 reading 
"The Quality Assurance Division shall  be responsible for  enforcement of 

tion, repair ,  storage and issue,  ' I  

* the requirement of this procedure during fabrication, assembly, modifisa- 

Deviation: Delete the requirement of MSFC=.PROC..158A in its entirety, a s  
applicable to internal connections of radio noise filters used in  assembly of 
batteries per Specification MC461-0004. 

Reason: 
Company, Raleigh, N. 6. per their  control drawing 254-1003 f rom Spraque 
Electric Co. a s  a standard off-the-shelf item. 
filter is completely potted before unit is Sealed. 
will be soldered per MSFC-PROCI158A, and potted, 
granted a production delay of 6 months will occur. 
suppression of radio noise f rom the the rms  swi tch in  the battery heater 
circuit. This heater circuit  is utilized only for  ground operation of the 
vehicle f rom CSE power.  

Radio noise filters a r e  procured by Electr ic  Storage Battery 

The internal wiring of the 
External wiring to the fi l ter  

If this deviation is not 
This fi l ter  is used for  

Effectivity : 
subs, plus 

Electromechanical iMockup, Battleship, S-11-T, SoIII.l, and 
qualification tes t  art icles.  

Deviation 37 F l u  

Requirement: MISFCPPROCIIl18A, 12 April 1962, paragraph VI, A. 1. b 

used . a 

, "Only non-corrosive and non-eonductive rosin-type fluxes shall be 
( 1  

Deviation: Fluxes shall conform to Specification MIL-P-14256, 

Reasons: 
of f l ~ ~ e ~ .  
non-corrosive and non-conductive, 

A standard is required to provide uniformity in the classification 
This specification has  been used successfully by S & D  to define 
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Requirements: MSFC -PRO(;-1588, 12 April 1962, Soldering of Electrical  
~ o ~ e ~ t i o ~ ~  (High Reliability), Procedure for, Paragraph VI. A. 1 e b. "of28y 
non-corrosive and non-conductive rosin-type Q u e s  shall be used. ' I  

t I .  

viation: A hydrazine, non-corrosive, quick-wetting, alcohol flux, 
Fairmoat H-208, may be used to solder solid silver wire and copper tin- 
plated wire  with Sn-60 (QQ-S-571) inside batteries fabricated by Electr ic  

' '  '' 
, 

* ,  . 
Storage Battery Co,, Raleigh, North Carolina. P 

I * ' t  L 

R .  $ 

Reason: Electric Storage Battery Co. (ESB) cannot use a rosin-type flux for 
soldering inside the .battery because the ~ O S ~ R  $lux chemically r e a a b  with the 

location of soldering above the plates, it is impossible to a s su re  enough 

residue contamination is present. ESB has deierrnined from past ope ra thns  
and laboratory tes t s  that Fairmont H-200 will kxot impair life or reliability 
of batteries e 

Effectivity: 

battery plates and reduces the lsfe and reliability of the battery. Due to the I ( 1  

and inspection between plates af ter  soldering to determine i f  any 

.I 

This deviation shall apply to the Bitt leship tes t  vehicle, 
' ,E',lectromechanical Mockup, S-II-IF, S-UL-T, S-b-1, and subsequent flight 

stagea, . 

Deviation 36a Soldering of Electrical  Connections 

Requirement: MSFC-PROC-f58A, 12 April 1362, paragraph VI.A.1.c. 
Insulation tubing, - "Insulation tubing shall be c lear ,  flexible polyvinyl 

e sleeving conforming to type 1. of Specification MIL-1-7444 . . . . 
shall be slipped over aPk soldered terminals of relays% connectors, 
ilar items that a r e  not protected by inaulated grommets o r  by 
. . . All  routed conductors in harness  o r  box assemblies shall 

be protected at abrasion points by appropriate c lear  insulation tubing.'? 

Original Dgviation: Insulation tubing. - ~ 5 ~ ~ t i o n  tubing shall be clear, 
flexible polyvinyl chloride sleepabg conforming to type I of Specification MIL- 
1-7444, Teflon tubing conforming to Speciffcation MIL-1-22 129 shall be used 
i;W application where extrembly high temperature (220 degrees F o r  ~~~~~r~ 

itions necessitate usage. 
termha85 of relays,  connectors, and sirnLIar i tems that a r e  not protected by 
insulated grommet8 o r  by potting, 
lengt3-i QP tkaa soldering end of the tprminal and shall extend a distance equal 
to OT greater  than the tubin diameter above the stripped portion of the 

Tubing shall be slipped over all soldered 

The tubing shall extend over the full 

attached conductor. 

- 47 - 
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N O R T H  A M E R I C A N  AVIATION.  INC. SPACE and I N€WR??ATlON S Y S T E M S  DHYHSlQM 

All route conductors in harness  o r  box assemblies shall be protected at 
abrasion. points by appropriate c lear  insulation tdbing. Heat-shrink insula- 
tion tubing shall be made of a material  that does not emit gases  o r  chemicals 
that a r e  detrimental  to the soldered joint, the wire ,  o r  the insulation of the 
wire.  Heat-shrink tubing shall not be used on components Where the appli- 
cation of heat will damage the component. The solder joint rriust be visible 
through the tubing to facilitate troublerticasting an$ inspection, 

Revised Deviation: Insulation tubing. - Insulation tybing shall be c l ea r ,  
flexible polyvinyl chloride sleeving conforming to type I of Specification MIL- 
1-7444. Teflon tubing conforming to Specification MIL-1-22 129 shall be used 
in application where extremely high terpperature (220 degrees F o r  higher) 
conditions necessitate usage. 
terminals of re lays ,  connectors, and similar i tems that a r e  not protected 
by insulated grommets o r  by potting. Leads attached by the side route to 
tu r r e t  o r  bifurcated terminals  need not be sleeved. 
over  the full length of the soldering end of the terminal  and shall extend 
a distance equal tp o r  greater  than the tubing diameter above the stripped 
portion of the attached conductor. A11 route conductors in harness  o r  box 
assemblies shall be protected at abrasion points by appropriate c lear  
insulation tubing. 
that does not emit gases o r  chemicals that a r e  detrimental  to the soldered 
joint, the wire ,  o r  the insulation of the wire. Heat-ehrink tubing shall not 
be used on components where the application of heat will damage the 
component. 
trouble shooting and in spec tion, 

\ 

Tubing shall  be slipped over all soldered 

The tubing shall extend 

Heat-shrink insulation tubing shall be made of a mater ia l  

The solder joint must be visible through the tubing to facilitate 

Rea sons : 
which are 

a .  

b, 

It is impossible to install insulation sleevihg over component leads 
soldered to tur re t  o r  bifurcated terminals because: 

sleeving bends a r e  too sharp; 

sleeving large enough to go over the terminal  would be much too 
large to fit component leads; conversely, sleeving whiqh would 
fit the leads could not possibly fit over the tesminalB. 

% 
Effectivity: This deviation i s  applicable to the Electromechanical aockup,  

SFC SystemB 1 and subs., 5-XI-T, S-11-D, S-11-1 and subs. 
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Deviation 39 Solvent 

Requirement: MSFC-PRQG-l58A, 12 April 1962, paragraph VI.A.1.e 
"Solvent used for removal o f  grease,  oil,  d i r t ,  o r  excess flux shall be ethyl 
alcohol, conforming to MIL-A-6091 o r  MIL-E-463.1' 

Deviation: Solvents used for removal of grease,  oil ,  d i r t ,  o r  excess  flux 
shall be ( I )  ethyl alcohol, conforming to MIL-A-6091 or MIL-32-463, OF 

(2) isopropyl alcohol conforming to MIL-I -  10428. 
I 

Reasons: 
d i r t  of excess flux more  rapidly than ethyl a1,cohol. 
and non-toxic and no permit  i s  required for i ts  use. 

The additionally-recommended solvent rerndves grease , oil, and 
It is  more economical 

Deviation 40 Wire 

Requirement: MSFCaPROCca158As 12 April 1962, paragraph VI. A. l g  
' I "  

not extend beyond the connection, Starided wipe shall  be twisted in  its 
original fo rm after insulation removal, " 

Deviation: A f t e r  a wire has been cut to length, the insulation stripped, and 
the wire  t r immed and attached to a terminal,  the excess  pigtail shall be 
t r immed pr ior  to soldering. 
disturbed on the stranded wire,  the w i r e  shall'be twisted to its original 

e e W i r e  shall be cut to length before. soldering and the wire ends shall 

A f t e r  insulation removal, i f  the lay has  been 

l a p  

Reason: Thermal  s t r ippers  generally do not disturb the wire. 

Deviation 191 Silver -Plated, Teflondnsulated Wire 

Requirement: MSFC-PROC-l58A, paragraph VI. A .  1. g .  "The wire s i z e . .  . . 
F o r  applications where high temperature (220  degrees F or  higher) neces- 
si tates usage, teflon-insulated nickel-plated copper stranded wire.  shall be 
used. . . . Silves-plated tefton-insulated wire is  not acceptable. ' I  

Deviation: Silver -plated teflon-insulated wire may be used in the Rosition 
indicators for the f i l l  valve, prevalve, normally open recirculation shutoff 
 valve, and normally closed recirculation shutoff valve. 

- 69 - 
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Reason: The stage -mounted valves have been designed by Rocketdyne 
Diviiioaz of NAA and use silvea-p;lated, feflon-insulated wire on the indicator 
circuit .  Preliminary results of Rocketdyne testing indicate a much higher 
failure ra te  for nickel-plated, t ~ ~ ~ o n - i ~ 3 ~ a t ~ ~  wire than f o r  silver -plated, 
tefbn-insulated wire under conditions of cryogenic temperature m d  v-ibraticpsa. 
The use of silver-plgted, teflop-insulated wire has  been approved by PI 
€or &mifar usage on the J-2 rocket engines. 

Effectivity: This deviation shall apply to the Battleship test  facility, the 
Electromechanical Mockup, S-113, S - a -  T, S-13.- I ,  and subsequent flight. 
stages. 

P 

d 

Requirement : 
siae, number 

* t '  

MSFC-PROC-15826, paragraph VLA. 1.g. "Wire. - The wire  
; ' 5  of strands I insulation resistance,  insulation material, and 

a ,  

wire  plating shall be a s  shown on the electrical  drawings and as r6quired. 
by the applicable specifications, For application where high temperature 
(220 degrees F or higher) necessitates usageo teflon-insulated nickel-plated 
copper-stranded wire shall be used, Excess wire shall be cut off prior to 

* 

" 
\ soldering the cbnnection. W i r e  shall be cut to length befsr-e soldering 

the wire ends shall notsextend beyond the connection. Stranded wike 8 . ,  
sted in its original form after insulation rebnoval. , ,  ' 3  

* CAUTION 

Silver -plated teflon-insulated wire is dot acceptable. I '  
d 

: R F  coaxial cable Types RGll5AIU an$ RGZlO/U (esi 

G222/U (silver-plated center coaduc%or and/or shield) m a y  be used for 
teg6n insulated center conductor and si lver  plated! shield) and 

and transmission line systems. 

Reason: This type of cable is required for elevated temperatures. Silver 
6 high conductivity (low a ~ t e n ~ ~ ~ Q ~  a% ted center conductor and shield 

frequencies) and silver plated shield bas good shielding eff 

Deviation 317 U s e  sf Silver-Plated Wire 

Requirement: 
(c€. Amendments 69a and 572) 
plated teflon-insulated wire  is not acceptable. " 

MSFC-PRQC-31588, dated April 12, 1962, paragraph VI, A. 1. g. - 
Wire. - "The wire  s ize . .  . CAUTION Silver- 

- 70 - 
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' ~ I I P  s i n a i l e s t  w i r e  ava i lab le  is s i l v e r - p l a t e d  arid 0. 0135 i i i ch  i n  cla;iiiietcr, 
Nickc l -p la ted  c o p p e r  w i r e  cannot  be obtained i n  th i s  s n i a l l  d i a m e t e r .  
i i innufacturer  of th i s  s i l v e r  -plated w i r e ,  " T e n s u l e t e " ,  has developed  and 
uses a morioznolccular l a y e r  of a c o r r o s i o n  inh ib i tor  which e l i m i n a t e s  rlii: 
protjiem of c u p r o u s  oxidc f o r m a t i o n .  

7'11e 

Eficct ivi ty:  T h i s  deviat ion shall be effect ive only for  t r a n s d u c e r s ,  ubs i~ lu t i : ,  
p r e s s u r e  , pot e n t i ome  te r , p a r  1: num be r s ME - 49 9 - 0 0 42 - 0 0 0 I and  ME -. 4 -I 3 -- 
0042-0002, and  fo r  t r a n s d u c e r s ,  d i f f e ren t i a l ,  p r e s s u r e ,  po ten t iome te r ,  pctrt 
numbe I s LfE - 449 - 0 0 43 - 0 0 0 1 I ME - 449 - 0 043 - 0 0 0 2 ,  and hfE - 449 - 0 04 3 - 0 (7 0 3 
rriaiiufactured by Spartori  Southwes t ,  Colvin D i h s i o n ,  A lbuquerque ,  I V c a u  

h lex ico ,  as u s e h  on S-11-T, S-11-1, and's-11-2 and subsequent .  

-- -.-I 

Deviat ion 3 17s  U s e  of S i lve r  - P l a t e d  Wi re  

Keyui re inent :  MSFC-PROC- I58A,  P a r a g r a p h  VI. A. 1, g. " T h e  ivire s i z e .  I 

for appl ica t ions  w h e r e  high t e m p e r a t u r e  ( 2 2 0  d e g r e e s  F o r  tiighei.) r i e r t ~ s s i  - 
t a t c s  u s a g e ,  te f lon- insu la ted  n icke l -p la ted  coppe r  s t r a n d e d  %$ire slmall be 
u s e d  . . . . Si lve r -p l a t ed  t e f l sn - insu la t ed  w i r e  is  not accep tab le ,  " 

____ 

Deviation: S i l v e r  -p la ted  te f lon  in su la t ed  w i r e s  m a y  be used .  -_ _-___- 

Reason :  Because of the r e l a t i v e l y  s m a l l  a m o u n t s  of to ta l  lieat seqtiireci to 
s o l d e r  s i l v e r - p l a t e d  w i r e  to h e r m e t i c  seals i n  the gy ro ,  t e m p e r a t u r e  rise n i  
the seal dGriiig .the s o l d e r i n g  p r o c e s s  w i l l  he less ,  t h e r e b y  r i i i i~in- i iz i~ig tile 

probabi l i ty  of c r a c k i n g  the seal. 
of s o l d e r  on jo in t s  which makes it easier t o  e l imina te  s o l d e r  blobs, 

S i lve r  -p la ted  w i r e  a l lows  a niinimai arlioiint 

Ef fcc t iv i ty :  ME493-0009-0001.  G y r o s c o p e  P a c k a g e ,  Rate .  3 Axis .  S-11-1 
th rough  S-11-3 inc lus ive ,  

__I_--.-- 

S u p e r s e d e s  P a g e  7 1  of 3 Lqarch 1967 
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l<tlrisO1l K O ,  I :  ME46-1-00 19-0003 - S i l v e r - p l a t e d  te t lon  insulated w i t  e 
is  t i s rd  tor  coiiiponent l eads  and for w i r e  h a r n e s s e s  intercoiinectinr: 
priri te<i c i r c u i t  Loa rds .  This choice of des ign  was bdsed  prir-narrly on 
tlie eds r  o t  proc i i re rnent  o f  c orxiponents s u c h  as v a r i a b l e  r e s i s t o r s  ;nd 
1 i l k  1- components  that  were  r ead i ly  ava i l ab le  with t h e  s u b j e c t  w i r e  < is  
~ n t e c r < i '  lead i i i ' i ter ia l .  a n d  due to ex i s t ing  supp l i e r  stocl, o n  h a n d  c,f 
t1.e but,ject w i r e  for  geiierdl w i r e  h d r n e s s  p u r p o s e s ,  T h e s e  w i r e s  d1-e 
ioiitainecl witlim =F moisture  proof package  ,ind wil l  tlierefore not be hub- 
~ e c t e c i  to  a i:ighly c o r r o s i v e  a tn iosphe re  such a s  s a l t  s p r a y ,  Al l  w i r e s  
a r e  s e c u r e l y  las ter ied to  p r e v e n t  f lexing and  a l l  exposed  w i r e  a t  s o l d e r  
connections wi l l  be confo rma l ly  coa ted .  
suppl ies  & r e  p r e s e n t l y  in s t a l l ed  in L e h i c l e s  S-11- I thrii S-11-4- F c i b r i -  
ca t ion ,  r e l a t i v e  t o  use of subject w i r e ,  has been  comple t ed  for  s t n g e  
r e  ( p i  I r e  nients th  r ou q h  S-11- 10 ,  

- __ ___ l_____l__ 

ME464-00 10-0003 power  

* 

R ~ ~ S C J T I  N o ,  2: ME-163-00 19-0004 - Si lve r -p l a t ed  tefloii insulated wire  
i s  iisecl for  coxiiponent l e a d s  only. This choice  o f  d e s i g n  w~ts b,lsed 
p r i m a r i l y  on the  ease ok p r o c u r e m e n t  of components  such  d s  v a r m k i e  
resistors and  f i l t e r  componen t s  t ha t  w e r e  r ead i ly  ava i l ab le  with tlie 
s u b j e c t  w i r e  as i n t e g r a l  l e a d  material. 
within a m o i s t u r e  proof  package  and  will  t h e r e f o r e  not  be  sub jec t ed  to 
a h i g h l y  corrosikre  a t m o s p h e r e  such  as s a l t  s p r a y ,  
s e c u r e l y  f a s t e n e d  t o  p r e v e n t  f lexing and all exposed  w i r e  at solder  
connec t ions  will be confo rma l ly  coa ted .  F a b r i c a t i o n ,  r e l a t i v e  t y  use  
of subject w i r e ,  has been coi i ipleted for  approA'irnately I 5 I\dEJ.64- 
0 0  19-00U4 power  supp l i e s  

T h e s e  w i r e s  a r e  conta ined  

All  w i r e s  di=e 

R e a s o n  No, 3: 
is used for v a r i a b l e  r e s i s t o r  l e a d s  only.  

ME464-00 19-000 5 - Si lve r -p l a t ed  tefloii insu la ted  wi re  -___ 
This choice of des ign  W ; ~ S  

b,ts,ecl p r i r i ia r i ly  on the  e a s e  of p r o c u r e m e n t  of vnricible  resist.cjrs wit11 
the su l j ec t  l ead  m a t e r i a l .  
proof  package  and  wi l l  t h e r e f o r e  not  be s u b j e c t e d  to highly cor ros ive  

These w i r e s  are conta ined  within a m o i s t u r e  



I i 

EktectivLty: 
Power Supply app l i ca t ions  on S-II-1 and S-11-2, and for t h o s e  5 \,dc 
Ins t rwmenta t ion  Excitaticin P o w e r  Suppl ies  on S-11-3 th rough  S-IT- I O )  
aiict c.oinponent l ead  w i r e s  only in  the  ME46.2-00 19-0004 configuratic;ns 
of tlie 5 vdc P o w e r  Suj)ply, and  v a r i a b l e  r e s i s t o r  l ead  w i r e s  only in tlic . 
f i r s t  SIX ME-464-00 19-0005  uni t s  d e l i v e r e d .  
be s e l e c t e d  f rom the  fol lowing e igh t  ser ia l  n u m b e r s ,  wi th  the specific. 
scricil iiuriibers a f fec ted  by t h i s  SCN t o  b$ identifaed at t i m e  of sliipi 
o f  tlie sax units: EM30100,  EM30102,  EM32781,  EM.32782, EM527M5,  
EM 32784,  EM.32785, EM32786.  

A l l  w i r ing  in the  ME464-0019-0003 ( fo r  use  in a l l  .5 \>dc 

T h e s e  s i x  -0005 uni ts  will  



Deviation 66 Thermal. Stripper 

Requirerneht: MSFG-PROC-I58A, 12 April 1962, paragraph VI. A. 2. af'l) 
"Thema3 : - tpe  insulation s t r ippers  approved by MSFG + , . . . . !I 
Deviation: Thermal. type insubation st r ippers  shall  be treed anwire size 
No. 22 AWG ~ ~ t r ~ d e ~  wise gage) and smaller (see Ffgure 1). 
and largar wire may be stripped with thermal or grsciaion type  trippers 
p ~ ~ i d e d  the correc t  @tripping bole for the corresponding gage of the wire  
shal l  be us&. 
checked to a s su re  that no nicks O F  cuts appear on the wire.  Stripped wire 
with nicks or cuts shall not be used. 

Reason: Meadng of O'MMSFC approved" not clear.  

No. 28 AWG 

The setting of the cutter and the work produced shall be 

Defective s t r ippers  shall not be used. 
\ 

Deviation 115 Precision Strippers 

ReqUirefjneRt: SFC-PROC-lSESA, 12 April 1962, paragraph lh,Ai,Z.a(Z) 
Precis ion cutting type B t r ippe r s 
insulation s t r ippers  shall be approved by MSFC . , . . Non - adjustable , facto r y - B et , cutting -type 

% 

on-adjustable factory-set, cutting-type insulation s t r ippers  
may be used when thermal  s t r ippers  cannot be used; however, to prevent 
stretching the wire ,  avoid use on wire size No. 22 American'Wire Gage 
(AWG) and smaller, 
of,the wire shall be used, 
shall be checked to a s su re  that no nicks o r  cuts appear on the wire.  
Stripped wise with nicks or  cuts shall not be mea, 
a b l l !  not be .118E?d, 

The correct  stripping hole for the corresponding gage 
The setting of the cutter and the work produced 

Defective s t r ippers  

Reason: Meaning of "MSFC approved" not clear .  

Deviation 62 Files 

Requirement: MSFC-PROC-158A, 12 April 1962, paragraph VH,Ae2.c '$Files 
for dressing copper tips shall be fine,- single-cut, shear-tooth type. 

Deviation: Fifes-for dressing copper tips shall produce a smooth Burface 
capable of being easily tinned, 

Reason: "The caj.3 out is Lot definite enough, Double-cut and other type files 
WiLI achieve the same p?sua t  as singlre-cv,t. 

& 
d 



Deviation 46 Cleaning Tool 

Requirement: MSFC-PROC-l58A, 12 April 1962, paragraph VI.A.2,e '*An 
efficient cleaning tool utilizing 1 /2-inch copper shielding braid for cleaning 
of component leads can be constructed a s  shown in Figure S e i ?  

Deviation: Aaz efficient cleaning tool utilizing 1 / 2-inch copper shielding 
braid for cleaning of componbnt leads can be constructed a s  shown in 
Figure 5. Abrasive ink erasures may also be used in the toof. 

Reasons: 
stainless steel  lead wires.  

The copper braid can be too harsh  and remove the tinning on 
Lnk era*sures do a satisfactory cleaning job. 

Deviation 45 Cleaning Printed Circuit Pads 

Requirement: MSFC-PROC-l58A, 12 April 1962, paragraph VI.A.Z,g "For 
cleaning printed circuit  pads,  a white pencil-style typewriter e r a s e r  shall 
be used (see Figure 61.41 

. .  

Deviation: 
style typewriter e r a s e r  shall be used (see  Figure 6 ) .  

For cleaning goldplated printed' circuit  pads, a white pencil 
A n  electric typewriter 

e r a s e r  may be used if the connecting circuit  is protected by an erasing 
shield, 

' Reason: Use of an electr ic  e r a s e r  reduces cleaning t ime by at  least  
50 percent, 

Deviation 64 Soldering Iron Tips 

Requirement: MSFC-PROC-l58A, 12 April 1962, paragraph VI.A.2.i 
"Copper or MSFC-approved plated tips shall be used.'# 

Deviation: Copper or plated copper tips shall be used. 

Reason: "MSFC approved" should be deleted until clarification is obtained. 
Specific types should be called out. 

- 7 3  - 
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Deviation 63a CAUTION 

Requirement: IvfSFC-PROC-1!38A., 12 App.idil 11962, paragraph VI.A.?.a(Z) 
 all soldering shall. be performed in  an a rea  which i s  environmentally 
controlled to the satisfaction of MSFCoVf 

Deviation: NAAgs 5-11 MantalacBulsIng Bu4ldBng Ym, 4"; on Facility, 
electrical  assembly areas, as prasemtly constituted, ofaakl be tonsidered 
adequate to comply with the requirements o d  tkis pa~sgraph,, ?'ha work a rea  
and benches shall be maintained in a clean and order ly  condition. 
grease,  oil,  solder splatter,  wire ,  and insulation cutti s and other foreign 
matter shall be removed from the work a rea ,  
shall be properly serviced,and the a i r  conditioner shall control the environ- 
ment so that the integrity of w ~ r k m r n s h i p  wil l  not degenerate due to 
perspiration deposit on work o r  other degradation of fabricated ar t ic les  
which could be caused by extreme weather conditions. 

- 
All d i r t ,  

The air conditioner f i l t e rs  

Reason: In accordance with agreement reached with NASA Resident Program 
Manager. 

Deviation 279 Cleaning and Tinning Soldering Irons 

Requirement: MSFC-PROC- I58A, 12 April 1962, Soldering of Electr ical  
Connections (High Reliability), Procedure for, Paragraph VI, A. 3. c. .( 1). 
"The copper tip shall  be dressed by filing to a smooth surface! of desired 
shape, 
to cool before filing, 

To prevent excess oxidation, the iron shall be unplugged and allowed 

Deviation: In the manufacture of 'storage batteries where soldering irons 
with wattages of 200 watts or  greater  are utilized, it is  permissible to 
utilize "TIN-*E ZY'I (Johnson 
and tin the i ron without permitting the iron to cool, 

Reason: 
oxidized during soldering poperations. 
results in one-half hour per cleaning sberation, thus reduci'ng production and 
increasing cost, 
iron for cleaning and tinning, 

Effectivity: 
5-11- F, S-11- T, S-11- 1,  and subsequent; and engineering tes t  units. 

anufacturing Co., Mt, Vernon, Iowa) to clean 

0 

Large soldering irons (200-watts and l a rge r )  rapidly become .- 
To clean per  MSFC-PROC-158A 

Utilizing TIN-EZY precludes the necessity of cooling the 

This deviation shall apply on the Electromechahica'i MockiPp, 

6 .  '. 
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Deviation 50 Insulation c learance  

Requirement: MSFC-PROC-158A3 12 April 1942, paragraph VI. A. 3.  d(2) 
"Insdat iop clearance f rom terminal shall be a minimum of 1 / 3 2  inch and a 
maximurn of the outside diameter of the wire  insulation, 

Deviation: Insulation clearance from terminal ~ h d f  be: 
I 

ires having an insulation outside diameter of greater  than 1/32 
inch shall have a minimum clearance between the terminal and 
wi re  insulation of 1 / 3 2  inch and a maximum clearance equal to the 
insulation outside diameter plus 1 / 32 inch. 

W i r e s  having an insulation outside piameter of l ess  than 1/32 inch 
shdll  have a minimum clearance equal to the outside diameter of 
the insulation and a maximum clearance of 1 /32  inch. 

Reason: 
involve excessive costs.  

This tolerance is required because precision stripping would 

Deviation 49 Tinning Conductors * 

Requirement: MSFC-PROC-158A9 12 April 1962, paragr  h VI.A.3.d.(3)  

under the insulat ion.  e . a . . I S  

. * . . A thermal  shunt shall be used to prevent the solder from wicking 

Deviation: e . . . . . A thermal  shunt shall be used to prevent the solder 
f rom wicking under the insulation. 
dip tinning, if no wicking occurs  under the insulation. 

Thermal  shunts may be omitted during 

Reasons: ,Use  of thermal  shunts during dip tinning would incur excessive 
costs, 
shunts 

Dig tinning can be performed in a satisfactory manner without suck 

Deviation 276 Pretinnincr for Soldering i n  Batteries 

Requirement: MSEC -PROC-l58A, 12 April  1962, Soldering of Electrical  
Connections (High Reliability), Procedure for, Paragraph VI, A, 3 ,  d. ( 3 ) -  
"A3.l portions of stranded wires  coming in contact with the soldered a r e a  
shall be t imed  by the assembler a s  i l lustrated in F igure  7 ,  or  by other 
MSFG approved methods, ' ' 



._ . _. . 

Deviation: In the manufacture of stdrage batteries, wheiein wire (stranded 
copper, nickel-plated) s izes  AWC No. 6 and la rger  a re  utilized, it is  
acceptable to solder without pr ior  pretinning, provided said wires  a r e  , 
properly cleaned with isopropyl alcohol, 

1 1 .  

Reason: The pretinning of the large m a s s  of wires  utilized in C Q X - L ~ I ~ X ~ ~ O ~  

with their counterpart soldering cups resul ts  in severe  wicking by virtue of 
the necessary high heat t ransfer ,  A much more  reliable and satisfadtory 
connection can be realized without pretinning of these la rger  wi re  ~4izt-s when 
used with an appropriate f l u x  such as Fairmont €3.-200. 

d '  ' 1' < 

e ... 
Effectivity: This deviation shall apply on the Electrorne,chanical Mockup, 
S-U-F, S-IPIT, S-u[-1 and subs, and efigineering t e s t  unit;: 

. I  . ' *  

Deviation 180 Solder Application 

Requirement: MSFC-PBOC- 1588, dated 12 April 1962, Soldering of 
Electr ic  a1 Connections (High Reliability) , Procedure f o r , Par ag raph 
VI. A .  4. C. "FloG (or  dip) soldering is prohibited. ' '  (last sentence). 

I Deviation: 
as,semblies, dip soldering is  permitted dor Fi l tor ,  I n c . ,  and Babcock Relays. 

In the soldering of coil rnagnkt wises to lead wires  inside relay 

Reason: Dip soldering has  been utilized in  the manufacture crf standard 2 PDT 
relays with great  success  and reliability. 
process  is used a r e  listed in  the preferred products l is t  for  ABMA-PD-R-187 
(the NASA contractual relay specification which governs our relay pro-  
curement).  The dip solder pot uses  silver solder (9570 tin, 57'0 s i lver)  and 

e s t e r  No. 2 1 5  res in  solder flux. The silver solder is used to 
ensure reliability during high temperature  operation. The solder pot tern- 
p e r a h r e  i s  maintained between 580 F and 620 F. 
removed by isopropyl alcohol. The relays a r e  standard off-the-shelf pro- 
pr ie tary i tems  for which no development costs werd incurred by this program. 

If this deviation i s  not granted, the supplier will be forced to deviate from a 
process  which, based upon past experience, has  proven to be reliable €or 
this  specific application. 

Relays on which the dip solder 

e 

Flux on solder joints i s  

Effectivity: This deviation shall apply to the Battleship test'facility, the 
Eltctsorneckanical Mockup, S-11-S, S-TI- T, S-PI- 1 and subsequent flight 
stages. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INEXFORMATION S Y S T E M S  DIVIBPON 

Deviation 48 Solder Application 

Requirement: MSFC-PROC-158A, 12 April 1962, paragraph VI.A.4.c I t .  . 
, . . . Flow f o r  dip) soldering i s  prohibited."/ 

Deviation: Flow (or dip) soldering is prohibited. The pretinning of 
stranded wire  by dipping into a pot o f  molten tin-lead solder is permissible.  

Reason: Misinterpretation is possible without sentence permitting dip 
t iming. 

Deviation 176 Solder Joints on Piezoelectric Acous$gjc Pickup 

Requirement: MSFC-PROC- 1588, dated 12 April 1962, Soldering and 
Electrical  Connections (High Reliability), Procedures  forp  Paragraph 
Y 1 . A .  4 .  d.  
good fillet between conductors, good adherence to both parts,  and RO excess 
flux o r  solder .  
shown in  Figiwe 9. ' ' 

"A solder joint shall  have a shiny bright appearance, no porosity, 

The contour of the wire shall be visible after soldering a s  

Deviation:' A solder joint shall have a shiny, bright appearance, no porosity, 
good fillet between conductors, gsod'adherence to both parts,  and no excess  
flux or  solder.  
after soldering. 

Reason: The design of this unit cannot provide for terminals as tie points. 
This resul ts  in  a wire contour which is not visible. 

The contour of the wire shall not be required to be visible 

Effectivity: This  deviation, which applies to the piezoelectric acoustic 
pickup only, is effective on all S-I1 flight stages,  and only on the Battleship 
test vehicle, Electromechanical Mockup, and engine actuation systems 1 

I and subs. 

'1 Deviation 54 Solder Joint 

Requirement: MSFG-PROC-I58A, 12 April 1962, paragraph V1.B.l.d 
e , No solder shall @ill over and,adhere to the &ides of the 

e - 77  - 



Deviation: . . . . No solder shall spill over and adhere to the outside crf 
the cup. 
permissible.  

Reason: Extremely difficult and time-conswrning to solder the cup with a 

A slight tinning in the a rea  of the soldering iron contact is . 
P , '  

$ .  '. 

properly tinned iron without having some solder adhere to the cap. . ,  
P 

I ,  * *' ' 

1. * ' 
Deviation 302 T u r r e t  Terminals 

Requirement: MSFC-PROG-l58A, dated April 12, 2862, paragraFh ?CIS 33. 2,a,- 
"Size. - - Terminaxs shall be of sufficient s ize  to  accommodate tb; csnducto~~s .  
Terminals OF slots shall not be modified to kccept oversize conductors. 
Conductor s ize  shall not be reduced to  accokmodate  undersize terminals.'" 
and paragraph VI. B. 2. f .  -."Solder joint. - A -minimum amount of solder shall 
, . . be covered with solder (see Figure 11 

Deviation: 
Power Static inverter shall be of a sufficientisize when the basic diameter 
of the terminal is equal to o r  greater  than the diameter of h e  la rges t  wire  
attached to the terminal, provided the diameter of the largest  wire  does not 
exceed.one-half the difference between the terminal  diameter and the base 
diameter of the terminal, The solder fillet between the bottom wire and the 
terminal base shall be considered sufficient provided the wire  diameter does 
not protrude beyonh the edge of the terminal  base, and the contour is visible, 
In res t r ic ted space locations the space between adjoining w i r e s  ora the 
terminal can be a minimum of the combined thickness of the two adjoining 
wiring insulation, 'Lf the wires  a r e  bare  of insulation, the separation distance 
may be zero, ln either case  the contour of the wires  must be visible after 
soldering, and this shall be sufficient in meeting the requirement boar a slight 
fillet. Wires soldered to center or top shoulders may protrude beyond %he 
diameter of those shoulders, but not beyond the base diameter, and the 
solder fillet may be formed between the wires  and the outside edge of &%lose 
shoulders e 

' ' 

I '  

Turre t  terminals  used in Eggineered Ma netics'  design of the 

' ,  

On hollow feed through tu r r e t  terminals ,  when using 28 gauge or smaller 
wire, the wire may be brought over the shoulder and soldered to the %erminal 
beneath the shoulder with a 180 to  27Megree wrap. Wires solder; 
manner ,may protrude beyond the base diameter,  provided that a minirntsnn 
spacing distance of l /  16 inch is maintained between the protruding d r e  and 
the adjacent terminals or  wires,  

It shall be permissible to solder wises to pin-type terminals (no grooves or 
shoulders) a s  supplied on t rans is tors  and diodes, with a 180 to 270-degree 
wrap, The wire diameter in  this instance shall not exceed the diameter of 
the pin terminal,  

- 7 8 -  
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Reason: This clarification deviation to MSFC-PROC- 8588 is required by 
agnetics, Division of Gulton hdus t r i e s ,  Hawthorne, California, 
the Power Static h v e r t e r  (Far S-fI Recircdat ion System 

motors), "heir  space, weight and mounting requirements, supplied 'by S&PD 
s p e ~ i i f i c a t i ~  MC495-0006, is restricted,  therefore requiring use of 
miniature te  rmhals 

Effectivity: This deviation shall  be effective only €or Power Static Inverter,  
par t  number C495-0005, for S-II Recirculation System motors on EMM, 
Battleship, S-ZP-T, S-ZP- 1 and subsequent, 

D eviation 5 3 Mountina 

Requirement: MSFC-PROC-l58A, 12  April  1962, paragraph VI. B. 2c 

cracks,  cuts, scratches,  delaminations, or  other damage. " 
. e . . . will provide a snug fit I e . The terminal board shall be f r ee  a€ 1 1  

Deviation: I ., . . will provide a toleraQce of *to. 001 inch on the hole 
diameter . . . . . The terminal board shall  be free of cracks, cuts, 
scratches,  delaminations, or other damage that will degrade electrical  
res is tance,  except that 0. 005 inch delamination for drilling and-2 / 16 inch 
delamination for swaging or soldering is perrnissibl'e. 

Reasons: (1) Snug fit is interpreted a s  *to. 0002 inch. Holding drilled holes 
to this tolerance would greatly increase cost. 
delamination is allowed, an extremely high rejection r a t e  can be anticipated. 

<\ ( 2 )  Unless this amount 09 

Deviation 44 Flux 

Requirement: MSFC-IPROC-l58A, 12 April 1962, paragraph VI.. €3. 2. g 
"After  soldering any excess f lux shall be removed . . . . I !  

Deviation: After soldering a l l  flux shall be removed a . . , , 

Reason: No flux rather  than any excess flux. should be specified. 

Deviation 67, Tur re t  Terminal 

Requirement: MSFC-FROC-158A, 1 2  April 1942, paragraph VI. B. 3. a ,  
"A half-wrap (180 degrees)  shall be used to attach wires. ! '  

Existing Deviation: 
w i r e e ,  !' 

"A half-wrap (188-208 degrees)  shall be used to attach 

Requested Deviation: 
shall  be na smaller than 180 degrees and no larger than 2 7 0  degrees. 

The bend to attach. a wiyc or lead to a t u r r e t  . e rmina l  

a 



Reason: It is extremely difficult to measure,  cut, solder,  and inepcct 

still ensure no mechanical connection. 
in existing deviation parameters .  . The 180-270 degree tolerance wouki 

Effectivity: All Saturn S- I1 stage applications. f 

9 
Deviation 30% Wire Bend at Terminal 

Requirement: MSFC-PRQC-lS€lA, dated April 12* 1962, paragraph VI, 13, 3. a. - 
"A half-wrap (180 degrees) shall be used to attach wires.  ' ' 

Existing Deviation: 
shall  be no*smaller  than 180 degrees and no la rger  than 270 degrees. " 

"The bend to  attach a wise o r  lead to  a t u r r e t  terminal  

New Deviation: The bend to attach a wire or lead to a tu r r e t  terminal  shall  
be no smal le r  than 180 degrees and no la rger  than 270 degrees. However, 
a 360-degree wrap shall be acceptable wherein the wire  size is 0,006 inch 
OF smaller  for the following .parts: t ransducers ,  absolute, p ressurep  
potentiometer ; and transducer differential, p i e s  sure ,  potentiometer. 

Reason: The extremely small  diameter of the wire,  0,006 inch, for these 
transducers,  necessitates the use of a 360-degree wrap, 

Effectivity: This deviation shall be effective only for transducers,  absolute, 
p re s  sur e n  botentiome te r part  numbers ME449 - 064 2- 000 1 and ME449 - 004 2 - 
0002; afid for tranpducers, differential, pressure,  potentiometer, par t  
numbers 449 - 0043-000 1 ME449 - 0043 - 000 2, and ME449- 0043 - 0003, a s  
used on S-HI-T,-S-II- 1, S-11-2 and subsequent. 

* Deviation 42 Presoldering 
1 

Requirement: MSFC-PROC- l58A, 12 April 1962, paragraph VP.B.5.b ''An 
inspection of the printed circuit board shall be made before mounting the 

Deviations Presoldering and postsoldering requirements.  h inspection of 
e printed circuit  board shall be made before mounting components to be 

components to be soldered, The presence o f .  . . . .  : ( I  

soldered a d  after soldering operation has been completed. 
of.. 

The pkesence 
. . . .  

. r  

r 
eason: Item (7) implies some work has been dona on. the board. * 

0 .  3 

Deviation 5 1 Cleaning 
L '  6 

Requirement: 
f1Regardlees o f  v isual  appearance, all component leads and terminals shall 
be cleaned just  p r i m  to soldering,'! 

MSFC-  PROC- 158 A, 1.2 April 1962, paragraph VI. €3-5 C( I )  

.... ..... ...... ...... ..... .~ .~.. ..... 
v.<.:.:>x. .... ... ... ......... .... 



Deviation: Regardless of visual appearance all component leads and 
terminals shall he cleaned within 24 hours of soldering. 

Reasons: "Just prior" is  indefinite. The 24-hour period would permit 
cleaning of par t s  on a pr ior  shift. P a r t s  would be stored in cellophane bags 
after cleaning. 

Deviation 250a 

Requirement: MSFC-PROC- 158A, dated 12 April  1962, paragraph VI, B, 5, C(31, 
Lead Bending. - "Component leads shall be bent with a round smooth-finished 
tool ( see  Figure 3) to  prevent damage, The radius of the bend shall  be equal 
to  or  greater  than twice the lead'diameter. The minimuria distance from 
component end sea l  to the start of hend shall be I /  16-inch [see Figure 15). 
On components that have a welded lead, such a s  tantalum capacitors, the 
s t a r t  of the bend shall  be l / l b - inch  or  more  from the weld (see Figure l6), 

Dkviation: Lead Bending, - Compoizent Leads shall be bent in such a manner 
to prevent damage to  the lead. 
greater  than twice the lead diameter. 
component end seal  to the s t a r t  of the bend shall  be 0.015 inch, On com- 
ponents that have a welded lead, such i s  tantalum capacitors, the s t a r t  of 
the bend shall be 0. 015 inch o r  more  from the weld. 
supported by a special tool, between the end seal,  o r  weld, a s  applicable, 
and the start of the bend in those cases  where that distance is 0. 015 inch 
minimum such that no s t r e s s  will be placed on the end sea l  or  the weld, 

The radius of the bend shall be equal to ~r 
The minimum distance from the 

The lead will be 

R e a ~ o n :  In order  to build a longitudinal accelerometer  which conforms to 
the rest raints  of the package outline, defined by NAA/Control Drawing 
ME90 1-0225, extremely high component density i s  required, Complete 
compliance to  VI, B, 5 ,  C, ( 3 )  i s  thus not possible within the space envelope 
p I- ovide d. 

Effectivity: This shall apply for a l l  accelerometers  per  P. 0. MqLJ3X5- 
751018 to S-11-1 a n d  subsequent Flight Stages. 

Deviation 253 Crysbtal Can Relays 

Requirement: MSFC-PROC-158A3 April  12, 1962, Paragraph VI, 13.5, C. (31, 
I t  e e The minimum distance from component end sea l  to the start of hend 
shall be 1/ 16 inch, e e 1 1  

Deviation: Crystal  can relays may have bends and clearances lees  than 
l /  16-inch whenever space does not permit  the required distances, 

Reason: Babcock and Filtor c rys ta l  can relays a r e  limited In space. 
addition of a diode and res i s tor  to &ese  relays: to meet contractual transient 

The 

- a1 - 
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protection would require increasing the S;ize, and therefore w o u ~  impose 
development costs and schedule delays, This deviation is not intended t0 
relieve the subject vendors from quality or  reliability requirernent~ originally 
specified, 

Effectivity: This deviation shall apply to  the Battleship t e s t  facility, the 
E Iect r ome charmical Mockup, S - -S, S-11- T, S-11- 3 ,  and szrlPseqtfent flight 

Deviation 55 Component Mounting 

Requirement: MSFC-PRBC- 158A, 12  April 5962, paragraph YI.B.5.d 
. . . . suitable retaining clamp (see  Figure 17 (a), (b),‘ and Qc) . , . I 1  

Deviation: e . . . . . suitable retaining clamp [see Figure 17 (a), fb) ,  and 
( c ) ] .  Vertically mounted components between two stacked boards or stacked 
components in a “cordwood’? arrangement a r e  acceptable when properly 
supported in encapsulation, 

I 

Reason: 
common practice in module miniaturization. 

Mounting of components between two vertically stacked boards is 

Deviation 43 Solder Coverage 

Requirement: MSFC-PROC-l58A, 12 April 1962, paragraph VI.B.5.f . . . . . and no excess flu o r  solder . . . . . I I  

\ I  

Deviation: . . . . . a d  no flux OT excess  solder. 

Reason: No f l u  ra ther  than no excess f lux  should be specified. 

Reasons: Manufacturers state that printed circuit  boards with plated- 
through holes cannot be made with the tolerance required because ( I )  close 
tolerances a r e  attainable on holes drilled in metal ,  but the fibrous mater ia ls  
of which the printed circuit  boards and terminal boards a r e  made frays when 
dril led,  making -close tolerance difficult to attain; (2) plating thickness of 
holes is not uniform, and meeting the minimal requirement8 of plating. 
thickness will vary the tolerance of each hole; (3 )  solder reflow thickness 
varies with the temperature of solder ,  period af immersion, and tempera- 
ture  of board at  time of reflow. For these reasons,  close tolerances a r e  
not possible. With existing tolerances an accumulation of variations will 
result in excessive rejections of printed circuit  boards. 

Deviation 57a Terminal  Shank Tolerance 

Requirement: 
“A tolerance of *0.003 inch on the hole diameter shall be p e r r n i ~ s i b l e . ’ ~  

Deviation: The clearance shall not exceed 0.007 inch between the diameter 
of the terminal shank and the diameter of the hole. 

MSFC-PROC-l58A, paragraph V1.Be5.i.(1) (Amendment 8 6 ) -  
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Requirement: MSEC-PWOC- 15BA, I2 April i 9 4 2 ,  paragraph VLB.5.i.S 
and Figure 21. "An alternate . . . . . ; place 60-degree . . . . . . I 1  

NOTE 

Swaging tool , . . . . . 60-degree . . shown in 
Figure 21. 

., 

Deviation: An alternate 

Figure 21. Swaging Tool 

I . . . . . ; place 48 degrees f 

NOTE 

2 degrees . . . . 

Swaging tool . . . . . . 48 degrees f 12  degrees . , 

shown in Figure 21. 
\ 

Figure 21. Swaging Tool 

Reasons ." 

H e  Cracks a r e  developing in the terminals when 60-degree swages are 
- used, The 60)-degree swaging operating igcreases  the periphery of 

the terminal cove 100% more than the 48-cfegree f 12-degree swage, 

The 48-degree f 12-degree swaging operation creates  the same 
diameter at the point of contact with the terminal board a s  the 
6Q-degree swage, which provide5 the same contact pressure,  

2. 
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Deviat ion 6 1 a Coatinl:  

idtion: The  p ro tec t ive  coa t ing  shall be  f lexible  po lyu re thane  r e s i n ,  
1 2 ~ - s o l  12 -007  ( M a n u f a c t u r e d  by I lyso l  C o r p s  , Olean ,  N.  Y .  1, o r  equiv-  
,~ le r i t  shall  be u s e d  for  coa t ing  m a n u f a c t u r e r ' s  identifLcation of coni- 
i~oiiciit p a r t s  and  for bonding of componen t  p a r t s .  
'1 g l a s s  envelope the  only approved p ro tec t ive  c o a t m g  s l id1 be  f lexible  
p01yiirctl iane r e s i n .  A l s o ,  r e f e r  t o  MSFC-PROC-293,  ' )Coat ing ,  Con-  
ior i i ia l  (Poly t i re t l iane) ,  P r i n t e d  C i r c u i t  A s s e m b l i e s "  * 

I Iowei .e r ,  this de\ . int ion sliLill not apply t o  ME46-l-00 19-0003,  h s t r u -  
iiieirt Exci ta t ion  Pow7er Supply. C o n f o r m a l  cociting i l l a t e r i a l ,  Dennis  
No- 1162,  may be u s e d  in ME464-0019-0003,  Ins t ruhzent  Exc i t a t ion  
P o w e r  Supply. 

-----lg_S 

If a coiiiponent has 

R 4 

Reason: 
c C J  1x1 p o n e T i t  s t r oni 111 o i s tu  r e , du s t , and o t he r c o nt  a m m a  nt s . De 1111 I s 
N o .  I l o L  is not c o n s i d e r e d  t o  be dn equi;alent to  Hysol  12-007 and 
t he re fo re  does riot exhib i t  the  d e t r i m e n t a l  c h a r a c t e r i s t i c s  of I i y s o l  
wlieil it I S  i n  contac t  with qlaYs componen t s .  

Dennis No. 1162 is used t o  p r o t e c t  p r in t ed  c i r c u i t  b o a r d s  arid 
--111_-_--- 

i 
;. '. 

P r i n t e d  c i r c u i t  boards 
!id\ e lwei? t a b r i c a t e d ,  with Dennis  No. 1 162 conforn ia l  coating:,  i n  , I  

cicnt quant i ty  t o  supply p r o g r a m  r e q u i r e m e n t s  for ME464-001Y- P 

1 000.3 p w e r  supp l i e s  for a l l  \rehLcles S-11- 1 t h rough  S-11- I O .  
iil) I'i-UOC)3 power  supplles a r e  p re sen t ly  ins ta l led  in v e h i c l e s  S-11- 1 
t i i rouch  S-11-4. Al so ,  e x a n i m a t i o n s  were  niade of J. t e s t  i t en i  botir , 

p r c  arid post vibr'ation. 
srdered i n c o n s e ~ e n t i a l  and  wi l l  in no way kffect the  ope ra t ion  01 t l r c  [ - t i : i ,  

ME-40 I 
* .  

The nirriute c r a c k s  tliat were evidcii t  air& c ( , I ,  

E i iectr i  ~ t y :  
Supply on S-11- 1 and S-II-2, and  t h o s e  ME464-00 19-0003 C I J Z ~ I  

s-LT- 10 II 

All ME464-0010-0003 conf igura t ion  of 5 vdc Power  

o f  5 \-dc I n s t r u m e n t a t i o n  Exc i t a t ion  P o w e r  Suppl ies  on  S-11- I t i  1 )  

DeviatPon 265a 

- ~ - - - - - - ~  R ~ < ~ \ ~ i r ~ ~ ~ l e n t :  M S F C - P R O C -  158A, d a t e d  Ap!ril 1 2 ,  1962, Pa rag rap f i  VI,  

Coatirig, - I '  The  p ro tec t ive  coa t ing  s h a l l  be f lexible  polyurethane. 
r e s i n ,  Hyso l  12-007 ( m a n u f a c t u r e d  by Hysol Corp. ,  O l e a n ,  N ,  I?,) or 

, B o  S * J .  
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Deviation 10 1 a Soldering 

Requirement: MSFC-PRQC-l558A, 12 April 1962, page 28, Appendix, 
Qualification and Certification 

Devi a ti on : 

1. Scope c 

This procedure specifies the methods, equipment, and mater ia l s  
which shall be used for soldering electrical  connectiohs for space 
vehicles, ACEIGSE, and supporting equipment. Any method, 
equipment, o r  mater ia l  not described herein may be utilized if  
NASA approval is obtained pr ior  to use. 

2. Qualification and Certification 

a. Qualification 

Qualification of Personn.el - A l l  personnel engaged in 
fabrication, assembly, and inspection of electrical-  
electronic equipment manufactured under contracts 
containing this procedure skaU be certified by a Category 
I o r  I1 instructorlexaminer pr ior  to performing work on 
engineering models, prototype models, or production 
i tems. 3 
Demonstration of Proficiency - To achieve certified 
status,  the solder operator shal l  demonstrate his skil l  
o r  proficiency according to the requirements s e t  forth 
herein. 

(a) A l l  t es t  specimens shall be fabricated in the presence 
of a Category I or  U instructor/examiner.  

(b) After the trainee .has demonstrated hie ability to the 
satisfaction of a Category I o r  11 instructor /examiner ,  
a certification will be issued. 

Certification Categories - The certificate issued to 
t ra inees  will show the trainee to be certif ied i n  one or  
more  of the following categories: 

( a )  Category I - Inshructor/Examiner - These  a r e  
certified Government instructors who have been 
designated and authorized by NASA to certify 

a - 85 - 
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Categories 11, EI* I V  and V. Candidates for  this 
category must satisfactorily complete the 80-hour 
inst ructor 's  course a t  a NASA school. Category I 
personnel satisfactorily demonstrating hand solder- 
ing proficiencies to a gesignated representative of 
a NASA School of Reliability and Quality Assurance 
€or Hand Soldering shall be recertif ied by %he desig- 
n a t  e d NASA r e p r e s e ntativq . 

Category LI 'r l[nstructor/Examiner - Those certified 
instructors  and exyminers employed by either 
supplier o r  Government a r e  authorized to certify 
Categories 111 and V. 
tion requirements a r e  the same a5 for  Category 1. 

Certification and recer t i f ica-  

Category ULI - Operator /Inspector - .This category 
consists of supplier personnel who have satis- 
factorily completed the provisions of the 40-hour 
course at a NASA-approved supplier school. 
shall be required to interpret  contractual specifi- 
cations and shall  have demonstrated the manual 
skills required by the specifications. Recertifi- . 
cation of operator / inspectors requires  demonstration 
to the satisfaction of the cer t i f ier  that the candidate 
is still qualified for certification based on continuous 
performance audit or completion of a recertif ication 
course at a NASA-approved schooli 

They 

Category I V  - Inspector (Government) - This category 
is res t r ic ted  to Government inspection personnel. 
Certification and recertif ication requirements are the 
same as Category II. 
instructor lexaminer  may recertify the Government 
inspector in accordance with NASA rece 
requirement s . 

A designated CMegory I 

Category V - Limited Operator - Individuals 
certified to this category a r e  res t r ic ted to specified 
operations, i. e. soldering electr ical  connectors. 
It is intended for ,  but not limited to, supplier 
personnel who normally perform only one type of 
operation. 
a candidate must demonstrate to the satisfaction of 
the cer t i f ier  that he is qualified to perform the 
specified operation. 

To attain certification or  recertification, 

- $6 .. 
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b, Certification - When a supplier is operating a NASA-approved 
school, a company certificate may be issued by the supplier 
to its fabrication and inspection personnel and to the personnel 
of subcontractors and vendors. 
NASA personnel will be notified by the contractor pr ior  to the 
training of subcontractor or vendor personnel. 
certificate (either NASA o r  company) will be considered 
evidence that the applicant had satisfactorily fulfilled a l l  
requirements set forth herein. The certificate shall be valid 
only in the plant of the supplier i n  whose name the cer t i f icate  
was issued, and the holder shall be recertif ied within 12 months 
from the date of the last entry thereon or a t  any time the 
holder‘s work is found to be unsatisfactory. 

The designated Category 1 

The signed 

c. Maintenance of Certified Status - A Category I or I V  
Government representative may requiBe reexamination testing 
of any operator whenever he has reason to question the pro- 
ficiency of the operator or the quality of w.orkmanship. 
aid the Category I o r  I V  Government-authorized NASA r ep re -  
sentative in determining the proficiency of operators,  the 
supplier shall  maintain and make available complete inspection 
records.  

To 

d. Training and Certification of Supplier Personnel 

(1) Demonstration of Ability - The supplier shall establish a 
school that follows guidelines established by NASA, The 
supplier shall then demonstrate to the satisfaction of the 
NASA- designated Government representative that:  

( a )  
(b)  

( c )  Only qualified students will be certif ied.  . 

An efficient training program is being conducted. 
A close and continuing control over the school will 
be maintained. 

The duration of this evaluabon shall be determined by the 
NASA- des  ignatad Government r epr  e s e nta tive . 

(2 )  Supplier Certification of Personnel - When the supplier 
has compiled with the conditions of Paragraph d, ( l ) ,  he 
will be authorized by a NASA-desi nated Government 
representative to issue certification ( see  Paragraph b. 1. 
This authorization n a y  be revoked when: 

(a) 
(b)  

The supplier fails  to meet NASA standards of training. 
The contract  i s  completed or  terminated. 



e .  Training Records t 2 

( 1 )  The supplier is  responsible for the training r e c w d s  on 
each trainee to  include: 

( a )  

( c )  

. '  
P 

I I * ' <  
Test  specimens fabricated by the trainee 

A minimum of two copies of NASA Form 885, or  a 
facsimile theredf, completed and sigqed by the 
Category I1 instiuctor /examiner and the designated 

(b) Results of written tests a , ,  ' 

Category I instructor /examiner 

Note: The Category I NASA representative shall 
deterrniqe how many copies of Form 885 a r e  
necessary for each trainee.  

I 

(2 )  Compliance with the iequirernents of paragraph e. (1) 
shall constitute comde te  certification records.  

DeviatioQ 30a. 

Requirement: MSFC-PROC-252, Paragraph V. A. 1, e, "Flight evaluation 
reports,  " 

Deviation: Delete this requirement in i ts  entirety, 

"Mass character-  

a, Reports shall  be supplied. * e * 

( I ) *  0 e s * 

Deviation: I ' ass character is t ics  and Mass distribution reports,  I '  

a. Reports shall be submitted at  the following times: 

First report  (based on estimated weights) 30 days a h r  "design 
freeze; '' second report (based on calculated weights) 18 months 
af ter  "design freeqe; ' I  third and subsequent reports  (consisting 
o f  updated information for  each mission) as reque5ted by 
These reparts shall  include the falllowing: 

Requirement: 'Ice The contractor 
shall determine, e I t  

t 



N O R T H  A M F c H l C A N  A V I A T I O N  I N C  
Speciiicntion No.  SZD 61 - 3G7C 
Release Date: 1 October 1967 
P a g e  80 of 28% P a g e s  

L . ~  Tlie contractor s l ia l l  ,uialytically deterriiine, to an a c c u r a c y  
o t  * O ,  5":b, and shall attenipi to analytically determine, to an accurncy  
o t  *O, 25%, loaded propellant mass; and shall  subns i t  d report  s t ippc>rtmg 
t i  ib riete rrizin'itinn. 

Reqiiirement: TVlSFC-PROC-Z52, Paragraph VI. A ,  5. Flight e v i r l -  ___ - 
_l_l ii&tion reports .  , I I  

> 

D e i  iation: Delete this requirement in its entirety.  
_____-____. 

\ 

Iteason: 
iiiiPlenien.tation o f  MSFC,PROC-2 52 between NAA/SID and MSFC field 
on 2 8  and 2 9  January 1964. 
dii L' ~ 1 x 2  the ne gotiations 

These deviations resulted f r o m  contract negotiations for 

The foregoing deviations were agreed upon 

Eflccti\ ity: S-XI-IFD, S-11-F, S-11-D, S-11-T, S-11-3 and subs,  
__I_-- 

Deviation 30 5 

R e  cjuireinent: MSFC -PROC -2  52,  dated September 19, 19 62,  par a -  
graph VI ,  A,  4.  b ,  "The contractor shall  determine by physical 
gl--̂ _____ 

nieasurements the weight and longitudinal center of zravbty position 
o f  each stage or \rehicle. . ' I .  

Deviatioi;: Delete the requirement for physical nienstt?emenl: of 1onq;- 
tudinal center of gravity, as  applicable to S-IC/S-H Interstage,  

---.-I__ Reason: 
the Interstage I 

Calculated center of gravity values will be satislactory fo r  

Effectivity: S-11- 1 and subsequent, 
li_l_g__ 

Deviation 328 Bond of Components 

Requirement: MSFC-PRQC-293, Paragraph VU, C ,  1 d, 'IF<)! I.tc !.;e 
fillets, bonding of large par t s ,  and o t h e r  general  u s e s ,  Armstroiiq 
Products Company Resin X - 8 1  with applicable activator s h a l l  be used 
p r i o r  to coating. 
glass-sealed r e s i s to r s  shall  not be covered with X - 8 1 .  

Crit ical  components such a s  g l a s s  diodes and 

scpa 
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Effectivity: This deviation shall apply to all S-XI Stage? X C a m e  



* 
SPACE T~T'C'ISION OF NORTH AMERICAN ROCK\YEI,I, COIlPORATION 

Specification No. SID 61-367C 
Revised: January 27, 1969 
Page 89b of 282 Pages 

Deviation 354 Bond of Components 

Requirement:, MSFC-PROC-293, Paragraph VII, C, 1 .  FOP large fillets, bonding 
of large parts, and other general uses, Arm.strong Products 
Company Resin X-81 with applicable activator shall be used 
prior to coating. Critical components such as glass diodes 
and glass sealed resistors shall not be covered dith X-81. 

Deviation: 

Reason: 

MSFC-PRQC-293, Paragraph VII, C, I .  For large fillets, bonding 
of large parts, and other general uses, Armstrong Products 
Company Resin X-81 with applicable activator shall be used 
prior to coating. Critical components such as glass diodes 
and glass sealed resistors shall not be covered with X-81. 
Instrument Excitation Power Supply, ME464-0019-0005, use of 
Cabot Corporation, silica.filler material, trade name CAB-0-SIL, 
is approved with the following conditions: 

On 

(a) Filler not to exceed three percent by weight of 
total mixed X-81 compound. 

(b) Filled material to be used on capac$tor ClOl body SCN 
only, and capacitor C105 body and leads only, on 218 
Panel Assembly Converter, 595258. 

3 
Supplier is unable to produce adhesive with sufficient 
viscosity to fulfill mandatory requirement of bridging from 
capacitor leads to printed circuit board unless use of filler 
material is approved. 

Effectivity: Deviation shall apply to Instrument Excitation Power Supplies 
. ME464-0019-0005. 

* 
A 
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becomes a problem. 
of a part  m a r  fine finishes and cut o r  otherwise damage plastic sealPsrg 
surfaces, 

Creases  developed in the aluminum foil during wrapping 

Effectivity: This deviation shall apply to all §-XI Stage items, 

Deviation 297 

Requirement: MSFC-SPEC-164(1), dated 15 June 1964,,.paragraph 3.7.1. 5 - 
"Protection. - All significant sur faces  or  openings to surfaces that will contact 
the applicable service medium of miscellaneous metallic and Teflon compo - 
Dents shall be protected from recontamination by covering the surfaces or 
openings with a minimum of two layers  of aluminum foil (see 3.2.11) secured 
and reinforced with tape (see 3 , 2 . 1 2 ) .  The protected components shall be 
placed in clean polyethylene bags, purged with dry oil-free gas and heat- 
sealed (both ends) to a s su re  an  iner t  package during storage and overpacked 
as  necessary to prevent damage during storage and handling. 

I 

Deviation: All significant surfaces  o r  openings . . .two layers  of aluminum 
foil (see 3.2.11) secured and reinforced with tape {see 3.2,123, except that 
the fuel m a s s  sensor shall be protected with precision clean polyethylene 
bags, 6-mil minimum thickness, per LB-378, Type I, Grade A, Finish 1, 
2nd the oxidizer mass  sensor shall be protected by LOX-dompatible "AACLAR" 
bags (meets tGe requirements of MSFC:-SPEC-l06), Type 33C,  2 mi l  minimum 
thickness for the innermost cover. 
af ter  a gaseous nitrogen purge per  ML-P-27401, Type I. 

Both m a s s  sensor  bags shall be sealed' 
Thk oxidizer m a s s  

sensor  shall then be overwrapped in  clean polyethylene bags and sealed, 
All protected components shall be placed in cledn polyethylene bags, bags 
purged with dry oil-free gas and heat-sealed (both ends) to a s s u r e  an irlest 
package during storage and overpacked as necessary to prevent damage 
during storage and handling. 

Reason: Past  experience at Douglas Aircraft  Company on the S-176 and S-IVB 
has shown that when fuel add oxidizer -mass sensors  a r e  wrapped in  a l k i n u m  
foil, fragments from the aluminum foil can cause the sensors  to short  out. 
Fdonconductive clean bags will protect the sensors  from contamination and 
shorting out. Douglas has  received a s imilar  deviation from NASA for the 
S-ILVB program and has  requested the s a m e  deviation from SPxID for the S-U 
program. This deviation will a l so  permit  use of the present S-W andS-IVB 
packaging techniques, equipment and facilities on the S-I1 Propellant Utiliza - 
tion System. 

, 

Effectivity: S-11-5, S-11-T, S-91-1, and Subs. Flight Stages. 

- 95, - 
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Deviation 297 

Requirement: 
f8Pr s t ec t ion ,  - ~ 1 9 ~  s i g n i f i c a n t  suefaces or openings ta sur faces  that w i . ~ i .  
contact  t he  appl icable  s e r v i c e  niasdfum of miscellaneous m e t a l l i c  and Teflon 
components s h a l l  be pro tec ted  frsm recontamination by covering the 8urfac:as 
o r  openings wfth a minimum of two layers of a.lrrm3.nuaa foil (see 3,2,11) 
secured and rohforced wfth tape ( see  3.2,12>. The protected ~ o ~ o n ~ ~ ~ ~  
s h a l l  be plat 
heat-sealed (both ends) t o  assure  an inert package during storage and over-. 
packed as necessary to  prevent damage during s t ~ r a g e  and handling." 

%FC-SPEC-l64(1), dated  15 June 1964% paragraph 3,7,3,5- 

.I i n  c lean  polyethylene bags, purged with dry o i l - f r e e  gas arid 

Deviation: A l l  shgniPicant sur faces  o r  openings ,, .two l aye r s  of  alumf.nur~ 
f o i l  ( see  3,2.11) Secured and refnforced with tape (see 3,2,12>,  except t b s t  ' 

the  f u e l  mass sensor shall .  be protected with precisson clean polyethykene 
bags, 6-mil minimum thickness ,  per ZB-378,  Type 1, Grade A ,  Finbsh I ,  and 
the  oxid izer  mass sensor s h a l l  be protected by LOX-compatible .""ACLAR" bags 
(meets the  requirements of MSFC-SPEC-lQG), Type 33C, 2 mil minimum thickness  
f o r  the  innermost cover. 
gaseous n i t r o p x  purge per MIL-P-29401, Type 1, The oxidfzer  mass senso? 

Both mass sensor  bags s h a l l  be sea ledP a f t e r  R 

- . -- - 
s h a l l  then be overwrapped i n  c lean polye thylene  bags and sealed.  
protected components s h a l l  b e  placed i n  clean polyethylene bags, bags --.- purged 
with dry o i l - f r e e  gas and heat-sealed (both ends) to assure an i n e r t  packaRe 
during s to rage  and overpicked as necessary to prevent damage during staxage 
and handling, 

Reason: 
has shown t h a t  when f u e l  and oxid izes  mass sensors are wrapped i n  a~~~~~~~~ 
f o i l ,  fragments from the  aluminum f o i l  can cause the  sensors  t o  s h o r t  a u t ,  
Nonconductive c lean  bags w i l l  p ro t ec t  the sensors from contamination and 
shor t ing  ou t ,  Douglas has received a similar devia t ion  from NASA f o r  the 
S-ZVB program and has requested the  same devia t ion  from S&PD for  the  S-IH 
program. 
packaging techniques,  .equipment and f a c i l i t i e s  on the  S-PI BropeXlnnt Ut-klfza- 
t fon  .System. 

All 

--- ~ - 

P a s t  experience a t  Douglas Ai rc ra f t  Componay on the S-PV and S-WB 

This devia t ion  will a l s o  pennie use of the  present  S-XV and S-XVB 

Effec t iv i ty :  S-11-S, S-PI-'IC, S-I?.-P, and Subs, F l i g h t  Stages. 

-90- 



El eviation 1 2 1 

Requirement: &3SFC-STD- 100, dated 16 &y 1961, Castings, Aluminum and 
Magnesirrm Alloy, Radiographic Inspection 4$ Acceptance Standard For.  

~ ~ ~ i a ~ ~ ~ ~  Delete the requirement for Compliance with MSFC-STD- 100 iri 
i t s  entirety as applicable to the accumulator reservoir  manifold assembly 

1, quick disconnect couplings, and bleed valve of the engine actuation 
6 y 6 tE?XXl. 

Reason: 
cationo OF inspection of the particular components cited. 

This process and procedure a r e  not utilized in  the design, fabri- 

Effectivity: 
trornechanical Mockup, and the three engine actuation systems to be delivered 
to m F C .  

S-11-T, S-LI-D, S-LI- 1 and subs; Battleship test  vehicle, E l e r -  

Deviation 280 Cannisters for Storage Batteries 

Requirement: MSFC-STD- 100, dated 16 May 1961, Castings, Aluminum 
and esiurn AUoy, Radiographic Inspection of, Acceptance Standard Lor. 
d 

an: Delete the requirement for  compliance with MSFC-STD-100 in 

eries, wherein Magnesium AZ91C, T6, Sand permanent mold castings 
its entirety as applicable to the manufacture of cannisters for storage 

a r e  ~ ~ ~ ~ ~ ~ d .  Replace with .MIL-C-6021Ds dated 17 October 1958, re: 

Reason: Electr ic  Storage Battery (ESB) with their  casting supplier have 
-C-6021D for their  drawing caflouts. MLL-C-662lD provides 

raphic inspection, but a l so  utilizes other inspection and quality 
cified in MSFC-STD- 100, as penetrant and magnetic 

ection and certification of hspeceion laboratories. The radio- 
ction a s  called out on ESB drawings, Grade B, Class 11 calls 
phic inspection requirement between the levels of 111-F and 

pared to MSFC-STD-108, 

ry cannister casting when assernb d will not be subjected to more  
than BO be, pressure  differential because of incorporation of a It0 lb, relief 
valve e battery design, A1 wall Wcknesses  a r e  specified 
0, ~~~~~~ 250, and. the mounting 0 ,36  rb: 03, 

res  the following: 

The cells inside the 
ster arg encapsulated with compound, In addition to the drawin 

rp ESB casting specificatf 

eat treatment per  57, T-6 condition, 
t 831, Heat-treat markin 



N O R T H  

c. 

d. 

e. 

Radiographic inspection in accordance with 
ASTM-E-98-53T as specified on the applicable drawing (Grade B, 
'Class E)s 
Each casting shall  be tGsted for flows, imperfections, and any 
other physical defects by both radiagraphic and penetrant methods. 
The X-ray photographs of each casting shall  be sent to  ESB Co. 
with each casting shipment. ' 
The penetrant inspection shall be in accordance with MIL-1-6866. 

Effectivity: The deviation shall apply on EMM. 

Deviation 3 14 

Requirements: MSFC-STD-105A Synthetic Rubber, Age Control of, 
1 2  December 1962 Standard for 

Deviation: Delete the requirements of this standard in i ts  entirety a s  applic- 
cable to silicone elastomer parts used on electrical  connectors both as static 
sea ls  and a s  dielectric. 

Reason: A l l  stage connectors utilize a silicone elastomer. Age control of 
silicone parts is  not necessary because this mater ia l  is not affected by the 
atmospheric conditions that a r e  antidipated for the stage pr ior  to launch. 

0 

* ,  ' 
I 

Effectivity: S-11-F, S-11-T/D, S-11-1 and subsequent. ' 

Deviation 187 Unit Numbers ' 

d 

5 
i 

Requiiement: MSFC-STD-349, dated 15 November 1963, Paragraph 3.1.4. 
"A space o r  compartment containing any combination of par t s ,  subassemblies, 
and assemblies that, for convenience or practicality, a r e  grouped together 
(see Figure 1) .  A unit may or may not be functional in itself. (Examples: 
instrument canister,  generator room. ) ' I  

- Deviation: Within a given compartment, unit numbers may be assigned to 
major equipment containers at the discretion of the assigning group. 

Reason: Thi5 clarification ref lects  a mutual agreement between NASA and 
N U  representatives and is written in response to a NASA let ter f rom 
E .  W .  Neubert to W. F. Parker  dated 7 July 1964, 
STD-349 by NAA a5 a contractual specification i a  contingent upon approval of 
thi e amendment . 

. t  

Acceptance of 

Effectivity: This deviation shall apply to the Electromechanical Mockup, 
Yattleship tes t  facility, S-EI-F, S-PI-'T, §-I%- b ,  and subsequent flight stagee.  

a '  



Deviation 188 Cable Identification 

Requirement: MSFC-STD-349, dated 15 November 1.963, Paragraph 5 .2 .6 .1 .  
"Cables shall be identified by a unit number that identifies a specific unit, 
by the letter "W' l  that identifies the cable, and by a number that identifies the 
specific cable. 
number of the two unit numbers.  
a unit shall  be assigned the number of the  unit in which they appear.  

Cables interconnecting two units shall be assigned the lower 
Cables used for connecting assemblies in 

Example : 

8Wl No. 1 cable interconnecting 
unit 8 and higher N o .  unit 9'l . 

$ 

Deviation: Brackets,  cutouts, panels, e t c . ,  upon which a receptacle of 
cable assemblies a r e  mounted m a y  be assigned an assembly number for 
location purposes. Cables s o  attached will reflect the assembly designation 
as an  integral  part  of the cable reference designation. 

Reason: This clarification reflects a mutual agreement between NASA and 
NAA representatives,  and is  written in  response io a NASA let ter f rom 
E .  W .  Neubert to W .  F. Pa rke r  dated 7 July 1964. 
STD-349 by NAA as a contractual specification is contingent upon approval of 
this amendment. 

Acceptance of MSFC- 

Effectivity: 
Battleship tes t  facility, S-E-S, S-II- T, S-II- 1, and subsequent flight stages.  

This deviation shal l  apply to the Electromechanical Mockup, 

\. 

Deviation 189 Socket Identification 

Requirement: MSFC-STD-349, dated 15 November 1963, Paragraph 5 . 4 . 4 .  
"A socket o r  fuseholder that is always associated whth a single particular 
par t ,  subassembly, or  unit (such as an electron tube, relay, fuse, or 
printed-circuit  board), with or without integral  designation. 
shall include the c lass  letter "K" and the- le t ter ,  or l e t te rs ,  and number that 
identifies the associated par t .  Fo r  example, the socket for  a relay lOM3 
would be identified 1 OXK3 I 
operated in  paral le l ,  as described in 5 .  3 ,  the sdckets shall  also be suffixed 
with d a s h  numbers in accordance with 5. 3 . 3 ,  
fuseholder for fuses F I  and F 2 ,  this type should be identified X F k ,  

The designation 

If multiple pa r t s  that plug into sockets are 

h the case of a dual type 



Deviation: 'Where various subassemblies may be placed into one socket, the 
socket will be marked with each reference designation, i. e . ,  one socket 
could be marked XA1, XA2, XA3 (cell selection modules, timing and bypass 
modules, delay and no-time delay modules). 
shall be so identified on the applicable schematic diagram. 

Each par t  which may be inserted 

Reapon: 
N U  representatives,  and is  written in  response to a NASA let ter  Prom 
E.  W .  Neubert to W .  F. Parker  dated 7 July 1964. 
STD-349 by NAA as  a contractual specification is contingent upon approval of 
this  amendment. 

This clarification reflects P mutual agreement between NASA and 

Acceptance of MSFC- 

Effectivity: This deviation shall  apply to the Electromechanical Mockup, 
Battleship tes t  facility, S-LI-F, S-11- T, S-11-1, and subsequent'flight stages.  

Deviation 190 Stage Design9tions 

Requirements : None 

Deviation: Add the following paragraph to MSFC-STD- 349, dated 
15 November 1963: 

5. 7 . 4  Designation Assignment. - Unit numbers 200-229 have been 
\ I  assigned for use on the Saturn S-I1 Stage. 

Reason: 
designations be included in  this basic specification on reference designations. 

This amendment is written at NASA request that specific S-11 stage 

Effectivity: 
Electromechanical Mockup, S-11-F, S-Ilc- T, S-II- 1,' and subsequent flight 
stages.  

This deviation shall  apply to the Battleship test  facility, the 

\ 

Deviation 122 Scope 

Requirement: 
Stainless Steel Pipe and Tubing During Fusion Welding.' 

MS200, 2, dated 6 January 1961, Internal Protection of 

Deviation: Delete the requirement for compliance with MSZOO. 2 in its 
entirety a s  applicable to the main pump and auxiliary motor-pump of &e 
engine actuation system. 
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Reason: This process and procedure are not utilized in the design, fabr i -  
cation, or inspection of the particular components cited. 

Effectivity: S-11-T, S-11-D, S-11- 1 and subs; Battleship test  vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to GSFC. 

Deviation 77 Helical Thread Insert  

Requirement: MS-260.0, 6 March 1961, paragraph 3. 2. "Type 1 and Type XE 
helical  coil thread inser t s  shall  be completely identified by a par t  number. e 

e e given below. I '  

Deviation: Only MS or NAA standard pa r t  numbers shall  be used. 
.- 

Reizson: Product  control cannot be rnaintaiined with commercial  numbers. 

Deviation 147 Blind Locking Fasteners  

Requirement: MS260. 2 ,  d&d October 1960, Installation of Jo-Bolt Blind 
Locking Fas teners .  % 

Deviation: Delete the requirement for cornpliadce with MS260.2 in i t s  
entirety as  applicable to the accumulator reservoi r  manifold assembly 
(ARMA), servoactuator, main pump, auxiliary motor-pump, quick-disconnect 

P 

couplings, and bleed valve on the engine actuation system. 

Reason: No  Jo-Bolt blind locking fasteners  a r e  utilized in the design or  
fabrication of the particular components cited. 

* 

. Effectivity: S-11-T, S-II-D, S-11- 1 and subs; Battleship test vehicle, 
Electromechanical Mockup, and the three engine actuation systems to be 
delivered to 

Deviation 78 Jo-Bolt F a s t h e r s  

Requirement: MS-260.2, October 1960, paragraph 3 - 2 .  ""J-Bolt blind 
locking fastener assemblies shall be fabricated. e from mater ia ls  which 
meet all the requirements of Specifications L-S-67 58, MIL-S-8635s 

-A-282( I ) # .  or AMS-5641A." 
s! 
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Deviation: Jo-.Bolt blind locking fasteners assemblies shall  be fabyicated 
from materials  which meet all the requirements of specifications 

E-S-6758, MIL-S-8695, QQ-A-282( l ) t  AM§-564lA, MIL-S-5QQ0, 
ML-S-6049, Am-5636 ,  AMS-5639, OF AMs-6407. 

Reason: 
permit multiple-source procurement. 

The use of additional specifications for mater ia l  purposes will 

Deviation 79 Jo -Bolt Protective Finishes 

Requirement: MS-260.2, October 1960, paragraph 3.3. "All Jo-Bolt blind 
locking fastener assembly components fabricated f rom a f.errous base alloy 
shall, e meet all the requirements of Specification QQ-P-416A, Type 11, 
Class  3. a Specification BAIL-A-86258, Type 11," 

Deviation:: Protective finishes shall be in accordance with Specification 
QQ-P-416~3.~ Type1, Class  3. 

Reason: Protective finish in  accordance with Specification QQ-P-416A, 
Type 11, Class  3, is not applicable to S-I1 stage. 

L 

Deviation 80 Jo-Bolt Material  

Requirement: MS-260.2, October 1960, paragraph 4.1.1. "Bolt mater ia l  
shall  be MIL-S-6758 (AISI 4130) o r  MIL-S-8695 (AISI 4037) heat treated. 

Deviation: Bolt mater ia l  shall  be MIL-S-6758 (AISI 4130) or  
(AISI 4037), MIL-S-5000 (4340), MIL-S-6049 (8740), o r  AMS-6407 heat 
trGated to 180,000-200,000 psi U. T. S. level. 

Reason: Use 
procurement, 

R eqrrixrement: 
shall be AMS 

of additional mater ia ls  w i l l  permit multiple-source 

Deviation 81 .To-Bolt Sleeve Material 
I 

MS-260.2, October 1960, paragraph 4,1,3. "Sleeve mater ia l  
5641 (AISI 303) in the fully-annealqd condition," 

SPD 61-4676 



Deviation: Sleeve mater ia l  shall be AMS 5641 (AIS1 3 0 3 ) ,  AMS 5636 23021, ~ a :  
ASufS 5639 ( 304) in the fully-annealed condition, 

Reason: 
procurement, 

Use of additional, mater ia ls  wi l l  permit multiple-source 

Deviation 82 Jo-Bolt Material  

Requirement: MS-260. 2, October: 1960, paragraph 4. 2. 1. "Bolt material 
shall be MIL-S-6785 (AIS1 4130) or. . . level. 

Deviation: Bolt mater ia l  shall be MIL-S-6758 (AISI 41 30), ~ ~ L - S - ~ 0 4 9 ~ ~ ? ~ 0 ~ ~  
o r  ANTS 6407 heat  treated to 180, 000-200 ,000  p5i U. T. S. . 
Reason: 
procurement. 

Use of additional mater ia ls  will permit  multiple- source 

Deviation 83  Jo-Bolt Sleeve Material  

Requirement: MS-260.2, October 1960, 4.2.3, "Sleeve material shal l  be 
AMS 5641 (AIS1 303) in  the fully-annealed condit6ion.I' 

Deviation: Sleeve material shall  be AMS 5641 (AIS1 3031, AMS 5636 (3021, 
o r  AM3 5639 (304) i n  the fully-annealed condition, 

Reason: U s e  of additional mater ia ls  will permit  multiple-source 
procurement, 

* 
Deviation 84 Jo-Bolt Material 

Requirement: MS-260,2, October 1960, paragraph 4.3,1, "Bolt material 
shall be MIL-S-6458 (AISI 4130) or MIL-S-8695 (AIS% 4037) heat treated e e t '  

Deviation: Bolt mater ia l  shall  be MIL-S-6758 (AISI 4130) or- MIL-S-86% 
(AIS1 4037) heat t reated to 180,000-200,000 psi U. T, S ,  

Reason: U s e  of additional material will permi t  multiple-aource 
procurement, 

I 
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R e q u i r e m e n t :  MS-260. 2, October  1960, p a r a g r a p h  4. 3. 3. "Sleeve m a t e r i a l  
s h a l l  be A M S  5641 ( A I S  303) in  the fu l ly-annea led  condition. 

Deviation: 
o r  AMS 56 

Sleeve m a t e r i a l  s h a l l  be AMs 5641 (AIS1 3031, AMS 5636 (30Z), 
30 (304)  i n  the  ful ly-annealed iondi t ion .  

Reason: 
p r  ocure?nent. 

Use  of addi t ional  m a t e r i a l s  w i l l  p e r m i t  mul t ip le -  s o u r c e  

Deviat ion 86 Jo-Bol t  M a t e r i a l  
\ 

Requi rement :  MS-260.2, O c t o b e r  1960, p a r a g r a p h  4.4, l .  "Bolt m a t e r i a l  
sha l l  be MIL-S-6758 (AISI 4130) or  MIL-S-8695 (AISI 4037) hea t  t r ea t ed .  e e I I  

Deviation: Bol t  m a t e r i a l  s h a l l  be MIL-S-6758 ( A I S  4130),  MIL-S-8695 
(AISI 4037),  MIL-S-5000 (4340) ,  fi/aL-S-6049 (874Q) ,  or AMS 6407 h e a t  
t r e a t e d  t o  180,000-200,800 p s i  U. T. 5. 

Reason:  
p r o c u r e m e n t .  

Use  of addi t ional  m a t e r i a l s  will p e r m i t  mul t ip le -  s o u r c e  

Deviat ion 87 J o - B o l t  M a t e r i a l  

Requ i remen t :  MS-260.2, O c t o b e r  1960, p a r a g r a p h  4,5.1. "Bqlt m a t e r i a l  
s h a l l  be MIL-S-6758 (AISI 4130) or MIL-S-8695 (AISI 4037) hea t  t r e a t e d .  - . I I  

Deviation: Bolt  m a t e r i a l  s h a l l  be  WL-S-6758 (AISI 4130) ,  MIL-S-8695 
(AISI 4037),  M L - S - 5 0 0 0  (4340) ,  MIL-S-6049 (874O), o r  .Am 6407 heat  
t r e a t e d  t o  180,000-200,000 p s i  U, T, S, 

Reason:  
p r o c u r e m e n t ,  

Use 6f addi t ional  m a t e r i a l s  wil l  p e r m i t  m u l t i p l e - s o u r c e  

.. 98 - 
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Deviation 88 Jo-Bolt Sleeve Material 

MS-260.2, October 1960, paragraph 4.5,2. 
5641 (AIS1 303) in the fully-annealed eonditi 

'Sleeve material  

Sleeve mater ia l  shall be A 
639 (304) in the fully-iurneaP 

Reason: 
procurement, 

Use of additional mater ia ls  will permit multiple- source 

Deviation 89 Jo-Bolt Material 

~ ~ ~ ~ i r ~ m ~ ~ ~  MS-260,2, October .1960, paragraph 4.7.1. "Bolt material  

to the ~ 8 0 ~ Q ~ Q ~ 2 0 5 , O O O  psi U. T. S .  level." 
L-S-6758 (AIS1 4130) or L-S-8695 {AIS1 4037) heat t reated '  

Deviation: Bolt material  shall  be MIL-S-6758 (AIS1 4130), MIL-S-8695 

treated t~ B80,000-250,000 psi U. T: S.  
(AIS1 40 up, L-S-5000 (4340), L-S-6049 (8743, o r  AMs 6407 heat 

Reason: U s e  o f  additional mater ia ls  wil l  permit multiple-source 
PrQCUX'emen~, 

-9 

* a 
Deviation 90 J o - B d <  Sleeve Material 

~ e q ~ ~ ~ e ~ e ~ ~ ~  MS-260. 2, October 1960, paragraph 4. 7. 3. "Sleeve material  
shall  be A I S  303 (AMS 5641) in the fully-annealed condition. " 

i I '  

Deviation: 
or  AMs 5639 (304) in  the fully-annealed canditlon. 

Sleeve mater ia l  shall  be AMS 5641 (AIS1 3031, A M S  5636 (302), 6 -  

0 ,  

CBB of additional mater ia l s  will germit multiple- source C 

, ' * * .  

e . :  I 

gr ocurement, 
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Deviation 1.34 Aluminum Welding Wire 
_-  - ____-I- - -  

Reqiiirement: MS700. (I ,  tlate'cl 12  January 1961, A ~ c e p t ~ l n c e  of Spooled 
Alrunincim Alloy Welding W i r e  for Launch Vehicle Application, 

11____--- De\.iationt 
entirety as applicable to the servoactuator in the enginc actuation system, 

Delete the reyuiremeni for compliance with MS700.0 in its 

Reason: 
fabrication or inspection of the particular coniponent cited. 

This process  and procedure a re  not utilized in the design, 

_____ Efiectivity: S-11-T, S-II-D, S-11- 1 and subs; Battleship tes t  vehicle, 
Efectroniechanical Mockup, and the three eng'ine actuation systems 
t o  be d e l i v e ~ e d  to MSFC. 

Deviation 127 Asbestos Gaskets 

Requirement: MS750. OA, dated 2 2  April 1961, Non-Metallic (Asbestos) 
Gaskets e 

De\*iation: 
i ts  entirety a s  applicable to the accumulator reser \ .oir  manifold a s s e m -  
b ly  (AR-MA), servoactuator,  quick-disconnect couplings, and bleed valve 
of the engine actuation system. 

Delete the requirement for compliance with MA750, UA in 

. 

Reason: This mater ia l  i s  not utilized in the design, fabrication, o r  
inspection of the particular components kited, 

Effectivity: S-11-T, S-11-D, S-11- 1, and subs; Battles ~p test vehicle, 
Electromechanical Mockup, and the three engine actixition systems to  
be delivered to MSFC, 

4' . - 

Deviation , 3  16 - 

Requirement: NASA Standard SE-008-OQ 1 -  1,  dated June 1965, Pro jec t  
Apollo Coordinate System Standard, Figure A-8b. 
^_-._I 

Deviation: a, Applicable documentation published pr ior  to 
25 February  1966 will n o t  be republished just  to 
implement the standards 

SCN 3 

J 6x3 
' t o  

Supersedes P a g e  100 of 3 March 1967 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C  
\ 

d 

b. Saturn S-11 clrawings and documentation will not be 
clianged i f  tile presently used s t ructural  axes systciii 
is translatable with tlie s t ructural  tmdy a x e s  siiowii ~ 1 3  

Figure A - 8 b  of the standard.  

Reason: 
of existing drawings would create  a severe  cost and schedule impact, 

Revision and republication of SID documentation and chang ing  

t 

Deviation 3 12a Traceability 

Requireii3ent: N P C  2 0 0 - 2  dated 20 April 1962, Quality Assurance 
Provision far  Space System Contractors 

Deviation: NAA shall, f rom tl-e point of receipt by NAA, maintain 
traceability on the propellant utilization computer to the lowest repiace- 
able par t  level. The subcontractor shall  not be required,  during manu- 
facturing, refurbishnient or repa i r ,  to maintain traceability a t  tkie 
replaceable par t  level, for the propellant utilization computer, pa r t  
numbers ME901-0206-0008 and ME901-O206-0016. 

SCIS 3 



Reason: 
in order  to meet  required hardware delivery dates,  
subject to requirements for Traceability and Identification per. N P C  200-2, 

Effectivity: S / N  001, S-XI-F; S / N  002, Battleship; S / N  003, S-XI-T; 
S / N  804, S-11-1; S / N  005,  006, 007, Qualification Tests ;  S / N  008, S-a-2; 
s / N  009 and 012, Spares; S / N  810, S-11-3; S / M  011, 5-11-4; S/M 013, S-E-5; 

S / N  018, S-II-10 

P a r t s  were purchased prior to  completion of contract negotiations 
A s  such, they were not 

i 

S / N  014, S-E-6; S / N  015, S-11-7; S / R  016, S - a - 8  S / N  017, S-B-9; 

Deviation 96 Qualification,Status List 

Requirement: N P C  200-2, 20April1962, paragraph 4,3 .5 .  "The contractor 
shall prepare and maintain a qualification status l i s t  showing the plamed and 
completed qualification status of each pa r t ,  component, subassembly, and 
higher level of assembly, 
svall be shown. Where qualification i s  based OR tes t s  conducted under the 
a'pplicable contract, reference shall be made to the pertinent tes t  reports  
o r  data. 
lor approval in accordance with paragraph 2.2 an$ Appendix B a t  intervals 
mutually agreed upon with the NASA installation.1f 

Deviation: The contractor shall prepare a Saturn S-II Qualification Statua 
List in'accordance with the format of SJ-D 62-1224, reissued 1 April 1963, 
ItSaturn S-I1 Qualification Status List.!# T k e  qualification status list shall 
show the planned and completed qualification status of each par t ,  c o m p s n e ~ t ,  
subassembly, and higher level of assembly. 
qualification tes t s  shall 6e shown, Where qualification is based~ on tes t s  
conducted under the applicable contract, reference shall be to the pertinent 
t e s t  plan number o r  document. The acceptability of pr ior  tes t  history shall 
be coordinated with NASA, whensequired, in all cases  where qualification i s  
judged to be unnecessary due to previous testing. 
section 11, Component/End-Item 'Qualification Status of SLD 62- 1229, will be 
updated monthly to indicate resul ts  s f  t e s t s  conducted and submitted to the 
NASA Resident Manager for review, The qualification status list shall be 
updated and submitted on a semi-annual basis  to MSFC for review, 

The basis for any omission of qualification tes t s  

The qualification status l i s t  and changes thereto shall be submitted 

- 

The bas is  of any omission of 

Applicable pages of 

Reasons: Subjedting the Qualification S t a h a  List  to the requirements of an 
approval (Type 3 document) rather than to the requirements of a T B ' C T ~ ~ W  

(Type Ip document) would aetirult in: 

(1) A specific form requirement for approval to obsolete effort 
already expended on the document. 

( 2 )  Additional coordination for negotiating changes and revisions. 
3 



t I *  

Schedule and milestone problems, if approval o r  disapproval ran ; a  . 
beyond the specified two -week period, 

. I  

ditional effort and schedule slippage, i f  revision were requiredJ 
, ' > S i  

Formal re lease procedures which would result  in a QSL a t  least  
three monthg out-of-date at the t ime crf release.  

*". 

4 

' 

. e t  

Deviation 9 1 Suppliers of Materials 

Requirement: NPC 200-2, 20 April 1962, paragqaph 5.3.1,d(2). *!Suppliers 
of materhds, par t s ,  and components (including off-the -shelf i tems) shall be 
required as a minimum to follow NASA Quality Publication N P C  200-3.fg 

Deviation: Paragraph 5.3.1, d(2), 
Zomponent8 (including off-the -shelf i tems)  shall be required a s  a minimum 
to follow NASA Quality Publication NPC 200-3, except where the NASA 

need not be invoked. The Quality Assurance and Reliability requirements 
impoeed OR suppliers by NAA in purchase o rde r s  o r  subcontracts shall be 
used as a basis in making this decision. 

Suppliers of materials,  par ts ,  and 

u d i t y  Assurance Representative determines the requirements 

Reasons: (1)  The requirements of NPC 200-3 a r e  presently app3ied to all  
equipment covered by. a procurement specification; (2) All mater ia ls  
contralled 6y a "specification control drawing" a r e  reviewed, and the appli- 
cation of MPC 200-3 i s  based on cost ,  complexity, and ability to inspect 

NPC 200-3 cannot be applied to all commercial  procurements. 
nces ,  commercial  pa r t s  and raw mater ia ls  can only be 
ugh distributors. The distributor cannot set  up a system to 

a s  required by NPC 200-3, nor can the contractor enforce 
the requirements on the manufacturer because of lack of contract. 

Deviation 92 Articles of Supplier Design 

t 

Requirement?: NPC 200-2, 20 April 1962, p raph 5.3. 1 e k, "The 
supplier a h d l  notify the contractor of any pr  d changes in design, 
fabrication method, o r  process  and obtain approval of the change from the 
contractor before making the change, 
a r t ic les  on which the change is incorporated shall be required, ' I  

Appropriate identification of those 

- 102 - 
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Deviation: Paragraph 5.3,1,  k. Articles of Supplier Design, The contractor 
shall require that all ;uppliers obtain approval of all changes in fabrication 
methods o r  processe? which a r e  a part  of design definition, i. e . ,  callouts 
on basic drawings. All otheg supplier fabrication methods and processes  
must be initially approved by the contractort  and thereafter continuously 

'monitored to a s su re  acceptability. 
ar t ic les  on which the change is incorporated shall be required, 

Reasons: Notification of all changes in fabrication rnethods and processes  
would: 

Appropriate identificatidn of those 

I .  

;. .'. 

1 e 

2. 

3 e 

Tie -down all development and detailed action review, 

Minimize the responsibility of the supplier. 

' ( i  

F 
', * ,' t 

Incur significant costs  through delays and extensive administrative 
a .  

processea,  

Develop ser ious schedule problems ;through 4. 

Deviation 33 Evaluation 

Requirement: NPC 200-2, 20 April 1962, paragraph 
evaluations shall be submitted to the cognizant! NASA 

1 

9 .  

I L ,  ' 
approval time cycles.. 1 , 

9.4. "Results of all 
ins tallation and its 

designated representative for review in accordance with paragraph 2.2 and 
Appendix B." 

\ 

1 Deviation: Test  and measuring equipment in use as of 21 May 1962 will not ' 
require  r e  -evaluation, but those initial evaluations of in-use equipment shall 
be made available to the NASA S-SI Resident Project  Office on request. 
S&K) shall  inform the NASA S-SI Residency in writing when any other 
evaluation of inspection, measuring, and tes t  equipment has  been completed. 
The contractor? s records of these evaluations a r e  required to-be available 
for the NASA S-SI Residency's review at  the contractores or subcontractor's 
facilities upon request. 

.I 

Reason: Elimination of unnecessary effort by previous mutual agreement of 

Deviation 95 Quality P rogram Provisions 

Requirement: NPC 200-2, 20 April. 1962, paragraph 14.2.4. '*The report  
shall identify the model and ser ia l  number of the end i tem . . . I f  

Deviation: The requirements of this report  shall be met by supplying appro- 
pr ia te  historical  data (including, but not limited to tot&l operating hours  
of time-significant i tems associated with each system and subsystem) from 
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w 

the inspection records I together with other pertinent data obtained during 
manufacture and final acceptance tes ts  of the S-11 stage, ground support 
equipment, propulsion engines, etc. 
package which wi l l  accompany the end-items a s  loose equipment. 
packages shall be updated during interim handling and operational testing 
of the end i tems$ and will provide a means f o r  postflight total-stage 
evaluation by RISFC. 
contents in such a manner a s  to provide ready reference,  by end i t e m ,  ta 
the appropriate section of the data package. 
following elements of data,  a s  appropriate: 

These data shall be assembled in a 
The 

The data listed herein shall be recorded in a table of 

Data packages shall i n r l d a  the 

a. 

b. 

C .  

I 

d. ai 

e,  

f ,  

g* 

la. 

C '  

Operational Data - Information to be provided shall .include stage 
checkout and other final acceptance tes ts  resul ts  (Le., variable 
data,  actuator setting, and prestat ic  and p"oststatic firing checkout 
documentation) e 

Operational Time Data - Operating time records wi l l  be provided 
for major hardware such a s  control system, telemeter packages, 
etc., and for those subsystems and components with varied or 
cr i t ical  useful t ime/cycle life characterist ics.  

Confirruration and Serialization Data - Such information will 
* '  

consist of indenture numberp identity by par t  number, par t  name, 
and ser ia l  number,  and a listing of drawing change la t te rs  o r  
Engineering Orders  that have been incorporated in each part ,  

* 

Replacement Data - Information concerning replacements made 
during installation, testing, o r  final checkout shall be provided. 
Documentation shall include positive identity of the par t  that was 
removed, and the replacement par t  that i s  inskalled. 

Failure and Malfunction Record's L This shall consist of documen- 
tation of failures o r  malfunctions occurring during final tes t  o r  
checkout of the end-items. 

Corrective Aetion - Information shall be provided relative to 
corrective action tha: was taken, o r  that which i s  pending, 
concerning troubles malfunctions deficiencies and failures' 
experienced during installation, testing, and final checkout, 

Weight and Balance Record - Information concerning the totdl 
weight and horizontal, vertical, and la teral  C. G. shall be 
provided. 

Waiver and Deviation - Documentation to reflect approved waivers 
and deviations which authorize delivery of an end item in which a 
variation exists shall be provided. 



i .  

3 .  

k. 

1. 

m. 

n. 
' ,  

0. 

P* 

Reason: 

Preservation Data - This shall. include information relative to the 
preservation measure accomplished, the t ime span durability 
expectancy, o r  additional pGeservation measures  that are required.  
to preclude damage o r  deterioration durifig subsequent handling, 

4 

* shipping, o r  interim storage. 

Unaccomplished Test R e c o ~ d  - Should shipment of an end item be 
effected without completion of all  prescribkd tes t s ,  a t  the direction 
of the Contracting Officer, documents shall be provided defining 
the tes t  o r  tes t s  that were not performed and the reason8 therefor.  

Record of Material Review Actions - A summary compilation 
report  of all MRB dispositions concerning the respective end item 
wi l l  be provided. 

0 

Engine Log Book - Significant historical  data concerning the + L ,  I 

engines will be pbv ided  (Le., installation i r  removal, record of 
associate equipment, rework and modification, records o r  
t ransfer ,  special inspections, and alignment data). 

Alignment Data Report - Information re1ativ:e to the alignment of 
all  cri t ical  components with respect  to the bgsic stage reference 
center-l ine and fin planes shall be proqided. 

Propellant Tank Loading Data - This informLtion will  provide 
verification of the sensing equipment installzition, the performance 
of tank calibration, and the functional accuracy of the sensing 
instrument at  ion. 

Shipping Data - This shall consist of packing l i s t s ,  certifications 
and certificates of conformance where required, special handling 
instructions, and shortage records.  

Drawings - Copies of the la tes t  revised drawings that a r e  ' 
necessary for operation and maintenance of the respective end 
item wil l  be provided. 

To definitize the content of the "Narrative End-Item Report.$* 

Deviation 94 Quality P rogram Documentation 

Requirement: N P C  ZSO-2, 20 April 1962, page B-i ,  Appendix B. 

1 "The cbntractor shall submit the following for approval 
by the cognizant NASA Ins tallation: 

a, Qualification Status List  ~ * 4.3.5 

- 105 - 
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1 '  
i '  

b, End-Item Test Plan . 7,4.2.9 
c, End-Item and Inspection Procedures . * 7.4.22 

e contractor shall submit the €ocsllowing for review: 

if. ality Program Plan . 3.1 
b, Test and Inspection Procedures. . 7*3.3. 
c. Process  Control Procedures I I )  7*5.4 
6. Results of Special Msaeurhg and Test Equipment 

Evaluations ~ . 9.4 
' e .  Storage Procedures  for End Items , . 11.5 
f ,  Special Sampling Plans; Application of Sampling . .12.3 

3, The contractor shall submit the following for information: 

a. Monthly Quality Status Report . . 14.2.1 
.' 

b, Quarterly. Summaries of Quality Program L 

Performance Audit8 . . 15.2" 

.9 Deviation: 

1. e contractor shafl submw the following for  approval<by the 
. cognizant NASA Installation: 

a. 

b. End-Item Test and Inspection Procedures (The initial , 

End-item Test Plan (Submitted a s  par t  of General 
Test Plan) . 7.4.2.2 

modifications wi l l  be submitted for review.) . . . . 7.4.2.2 4 "  s. 

I '  

submittal only will require approval. Revisions and 

2, e contractor shall submit the following €or review: 

a, Quality Program Plan 
b. Qualificatiop Status List 
c, Test and Inspection Procedures 
d, Process  Ccbtrol Procedures I 

e. Storage Procedures  for End Items 
f e Special Sampling Pfans; Application o'f Sampling 

3, e contractor shall submit the following for information: 

ality Status R * - .  0 14,2,P 
artearly Summaries ob hpogsarn . 

1 * * I: 15.2: 

Reaso~as: (1) The "Qualification Status LHsP has beejn changed from Type E 

Performance Audits ' i "  
f 

ation to Type IE documentation by Amendment 105 to S D  4 1-361. 

Test ~~~~~~@~~ Evaluations" have been deleted by Bulaendment 1.08 to 
requirements for official submittal of "Results of Special Measuring 

1. 



The following a re  a11 appl icable  deslgn, method and naterial documents 
f o r  Saturn S-IT Ground Support  Equiprent .  S-II Ground Suaport  Equipment: 
doct~snments are a l so  l - f s t e d  with t h e i r  r e l a t e d  N A n  specifications i n  Appendix C 
of t h i s  r e p o r t ,  

All subsidiary specifications mferenced  in the prinary specifications 
specified herein are applicable only t o  the ex ten t  referenced in the primary 
specification and s h a l l  be  limited to t h e  s u b j e c t  matter of r6e p a r t i c u l a r  
paragraph or phrase in the  s u b s i d i a r y  s p e c i f  i c a t l o n  eo which the  primary 
s p e c i f i c a t i o n s  refer.  

Federal 

BB-N-41Lb (I.) 
January 39 ,  1966 

00-P-4 IbP, 
December 11, 1954  

W'd-T- 700- 4& 
Auguot 21, 1965 

!a?- T- 7 00 / 6 C 

August 21 ,  1964 

Bureau of Mines 
Publicatjon No, 1 

8 

August 1963 

Ki t rogen ,  Technical  

Plating, Cadmium,(Electrodeposired)  

Tube, Aluminum Alloy ,  Round, Square, . 
Rectangular, and o t h e r  Shapes ,  Drawn, 
Se~amless, 5052 

Tube, Aluminum Alloy, Drawn, Seamless 
6061 and 

Helirm, Grade  A 

MIL-B-~OWX( L )  Bonding E l e c t r i c a l  (For  Aircraf tl 
January 23, 1953 

MIL-C-5541 (I) Chwica l  Films f o r  Aluminum and 
Xarch 28, 1950 * Aluminum Alloys 

HIL-E-5556A 
.July 23,  1954 

MIL- 31- 5 606k ( 4.) 
"lay 17, 1961 

Enamel I Camouflage, Ouick-Drying 

Hydraulic F l u i d ,  Petroleum Base, 
A i r e r a f  t and Ordnance 

S (=IC; 
119H2 

s c1\: 
119R2 



MIL - T - 708 I C 
3 A p r i l  1959 

Welding; Flash, Carbon and Alloy Steel 

Enamel, Gloss Aircraf t  Applicatian 

Brazing of Steels, copper,  @opp$p. A'll,ys* 
and It'icbref Alloys 



b d i o g r m h  i c Inspect  i on  of :*!et a l s  

Packing 9 PreForme.d p Petroleum Hydraul ic  
F l u i d  Resfstant, 2 3 5  F,  

MIL - P - 2 7 20 1 A  
September I, 1964 

Propellant, Hydrogen 

MTL-P-276QLB 
September 1 9 ,  1962 

Propellant Pressurizing Agent,. Nitrogen scs 
I19R2 

hiIL-P-27407(1) 
January 8 ,  1965 

Propellant P r e s s u r i z i n g  Agene, Hel ium 

Army Ballistic X i s s i l e  Agency 

Cleaning and C o n d i t i o n i n g  n f  Xerallic and 
X o n m t a l l i c  Surfaces  

ABYA-PD-C-4 
June 25, 1958 

&P%- PD-W-2 ?A 
August 14 1959 

Radiographic  Inspection; Soundness 
Requirements fox F u s i o n  Velds i n  Alurrinwn 
and I\fagnesium Aiissile Gomponents 

lu'elding, Fusion,  Shielded Arc, Yuliss51e 
Components Aluminum and Yagnesium, 
Manual or Autoniatic 

E l e c t r i c a l  \$%ring Procedures 

m?u-PD-r*?-4 fix 
Sepeernber 2 2 ,  1959 

MYA-PD- E- 5 7 
February 21,  1960 

Certification of b!eRding Operators f o r  3 
Fus ion  ? Je Id lng  Guided 3issile A i r f r a m s  

AB?fA-PI)-Tz- 18 7 
November 7 ,  1958 

Relays, HermetlcalFy S e a l e d ,  ?!issile 
Equipment 

Marshall Space F l i g h t  C:e:nter 
- .  

?is FC-P F.DC - 15 8A 
A p r i l  12, 19b2 

Salder'hng of Electrical. Connections 
(PiPgh R e l b a h i  1 i c y )  Ir Procedures  f o r  

T e s t i n g  Compatibility o f  Yaseria1.s f o r  
L i q u i d  Oxygen Systems 

Sr~persedezs Page 109 o f  ?larch 3 ,  I967 



Cleanl iness  o f  Components f o r  L'ae i n  
Liqt1l.d Oxygen, Fuel and Pneumatfc 
Systems, Specification f o r  

MSFC-SPEC-164(1) 
June i 5 ,  1963 

Nftragen, Space VehiaJe 
0 

Hydroden, L i q u i d  : 

Helium 

Oxygen, Type '€1, Grade C MSFC-SPEC-399 
April 2 4 ,  1964 

Fabrication of Type 17-7 PM S t a i n l e s s  S t e e l  MS005 (1 0 
Xay 1 7 ,  1961 

Fabricat ion sf  Type 420 S t a i n l e s s  S tee l  
Sheet, P l a t e  and S c r i p  

MS2BO. 2 
January 6, 1961 

Internal Protec t ion  o f  Sta in l e s s  S tee l  Pipe 
and Tubing During Fus ion  \\?el d i n g  

I n s e r t ,  Hel ica l  Coi l  Thread ,  I n s t a l l a t i o n  o f  

MS260.2 
October 1960 

I n s t a l l a t i o n  of Jo-Bolt Blind Locking 
Fas teners  

Acceptance .of Spooled Aluminum Alloy 
Welding I d i r e  f o r  Launch Vehicle 
Applicat ion 

MS750. QA 
Apri l  2 2 ,  1961 

Nonmetallic (Asbestos) Gaskets 

STAEDWRDS 

Federal  

FED-STD-151A 
May 6, 1959 

3etals, T e s t  Werhods 
e 

FED-STD-595 
March I ,  1956 

WIL-STII-12 9 c Marking for  Shipment and Storage 
S u l y  I l ,  1960 

Superseders Page 110 of ?farch 5 ,  1967 



SPACE Bll'fS%US OF SQRTH ,43IER%C.4?4 ROCKWELL CORPORA'TPQN 
. Specification No. SID 6?-367C 

Revised: J u l y  2, 1969 
Page bfOa of 282 Pages 

Finishing of Yetal and kkod Surfaces . 

Inspection, Radiographic 

N e w  Page 



A r m y  BalI is t is  RlrssiXe Acency 
__I_ _-__ -- .__ I- 



MIL-WDBK-5 
5 March 1959 

Strength aaf Metal,  A i r c r a f t  ESamrants 

N P C  ,zlbo-a. 
20 A p r i l  I962 

Non-Government Documen.ts 

ARP 599 A Dynamic Teat Method for Determining 
the Degree Of Cleanlines8 of the 
Dawnitream Side af Filter Elements 

19 August 3960 

t 
- . I 1 2  - 



WGac AssearrbRies, Aircraft and Missiles, 
Hig'n-TarngeratUre, High-Pressure 
{250,860 Cycles) 

MA8 30 3- 10 32c F2ectr isal and Electronic Re fe .E- enc c 
11 May r965 Designations, Standard fer 

b 



Deviation:' Delete the reyuirenient Ear compliance with ABMA-PD-E-53 
i-nz its entirety and substitate the requirement of MSFC-PROIS-256, Elec%fical 
Fabrication, Procedure for, dated 1 March 1964, a s  applicable to the 
rEsP10wi.ng itam s: 

Deviation 224 Scope - 

P 



Effectivity: 
_L. 





Deviation: Paragxapb . ~ . 7 , 3  '3  of ~pec~i~iea t ic rn  ABMA-PD-c-?~ P A  skall 'nt~t 
apply to cables and harness assemblies. Cable and harness assemblies 
shall cornpfy with t he  requirements of paragraph 4,4,Z. I of Specification 
ABMA-PD -E-53 I 

Reason: DC potentials tests: are less damaging than AC patenthls t e s t s .  
Consequently, reduced voltage t e s t s  shall be used f o r  inplant acceptance 
testing since over -potential, less -than-breakBown vdtage may damage the 
insulation and reduce its safety factor and re1iabiiit-y~ Method 302 si 

L-STD-252B covers the above precauAons in high-voltage 
t e 8 t ing e 

Beviatian 290 Electrical  Wiring - -  
9 

Rsquiramente: AEMA-Pa-E-53, dated I f  February 1'360, Paragraph 3 . 2 , 2 .  
' ' C O ~ ~ ~ C ~ O F S  shall be potted in accordance with Drawing A893107ES, ' I  



Deviation 7 3  Shield Termination 

Requirement: ABMA-PD-E-53, 1 I February 1960, paragraph 3 .  2, 3 and 
Figrrrg I .  vFigure I show5 shields interconnected with jumper wires in 
series, leading eo cornrn03-l ground wire,  !*  

Dcuiatioer: Groups of ground junipers shall be connected individually to the 
cornmtm ground wire ,  ox by C Q ~ Z T I O Z ~  shield ground jumpers interconnected 
in closed-end connectors [bomb tails). Figure I should show jumper w i r e s  
to their respective ferrules. 

E 

Reason: 
mainl;enance and Pepair, 

Individual grounding provides for more economical and efficient 

Deviation 74 Shield Separation 

Reqerirement: ARMA-PD-E-53 ,  1 . 2  February  1960, paragraph 3 ,  2 . 3 .  I ,  
'$The str;tslds trf the shield wire  shall be separated. .  . as shown in Figure 2, ' '  - - 

&&stism: 
two- giec e f e r  rule ins tallati an, 

The shield should be separated from the conductor  by use of a 

Reao~a: 
iBsta34ation 

The method per ABMA-PD-k-53 results in a bulky and expenaide 



Deviation 75 Lacing a n d  Sleeving 
_II_- 

Deviation: TVm-pie'G'e fersrrle inatallation shall be ua cd instead of lacing 
and szeeving, 

&ea130ns: Lacing and elceving a re  slow-production proceF3ses with scsuft,ant 
greater costs than costs  acquired with m e  of ferrufcs, In addition, more 
t i m e  i e  required by Inspection and Quality Contral  personnel to qualify thc 
lacing and sleavhg nfethods, 

Deviation '96 Grounding to Structure 

--.. Requirement: 
"When the cable, harness ,  QT w i r e  bimclle , I . arc to be grounded I 
individual fihields will be terminated. 
shown iaz F igure  8. " 

ABMM-PD-E-53, 11  Fekruary 1960, paragraph 3 .  2.  3 ,  3 .  

The complete assembly shaf.1 be as  

Deviation: Two-piece fet.rtil.es shall be u s e d  for grounding to strucPrr.re, 

Reason: The method pcr AMBA-FB-E-53 i e  too costly. 
be niadc, i t  would be necessary to re-encapsulate the  installation, 

If repairs have to 

Deviation 77 Two-piece F e r r u l e s  -... 

Deviation: Two-piece ferrules, such ab Rurndy grounding sheath C O ~ ~ ~ C ~ O F S ,  

shall be used. 

Reasons:  Single-piece fcrrule5 require  slow and cost ly  assembly methods, 
In addition, inspection  practice^ yequire more ti-nzc: than when bvl;-piece 
P E T F I ~ ~ ~  construction i s  il sed. 





Deviation 160 Securing W i r e  Bundles 

Requirement: ABMA-PD-E-53, 11 February  3960, paragraph 3 .  2. 7, ' ( A H  
w i r e ,  harnesses, and cables should be co~tinuausly laced yhcn  the 
iength is sufficient to accommodate t-yyo complete stitches, Spot t i e s  may 
be smbotitlaltcd for a con t iwous  lace within subas~a-nb312e~ when ttrc lacing 
leagth i a  less than dew complete stitches,  I '  

&kwiation: Spat typing of all w i r e  bundles, harnesses and cables on del iver-  
able GSE equipment for use  on the electromechanical mockup shall b e  
acceptable through the development phase of the equipment 
harnessesJ and cables shall be  continmousfy-laceti or' spat-tied in compliance 
with the requirements of the specification after the development phase is 

The bundles, 

rompletcd, 

Reas5ns: Spot typing will { I )  simplify tying of harnesses, especially while 
on jig boards, and (2 )  simplify rework W h e n  incorpa'rating cngiqcering 
changes in completed equipment. 

Deviation 172a W i r e  Bundle Lacing 

Requirement: ABMA-PD-E-53, Paragraph 3 .  2. I: "All  wire bundles, 
harnessesl and cables should be continuously laced when the Icngth is 
sufficient to accommodate t v y ~  complete stitches. 
stkkted for  a continuous lace when the lacing length i% less  than four complete 
stitches. ' & 

Spot ties may be sub- 

I t  

Deviation: Al l  wire bundles, harnesses and cables shall be sceured by spot 
tying ' 

Reason: Continuous facing can cause rigidity and damage to wire  bundles 
and harnesse~, 
lacing i& virtually impoEisiblc. The excessive amount of serves-required 
makes routing and termination of wires at connectors extremely difficult. 
Lacing and serving of runs to camect5rs is impractical. and cannot be done 
before insta8Lation of wires. 

Due e0 close ~ ~ ~ ~ ~ ~ i ~ y  of connectors and pin runs, continuous 

E f f e c t i 2 :  Thin deviation is Gpp1icabl-s to all growd sapport equipment, 
Any work already accamplisbed which c.ornbines spot tying and corstinuous 
lacing shall be acceptable. 

t 
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Deviatiun 256 Securing wire  Bundles 
N I 

length is 6udficient to accOmmUdi3t-e two CompIcte Stitcher;, spt t i e s  may be 
substituted for a cantiaauclua lace within subassemblies when the facing 1e.ntgeh 
i s  less than four comp~ettz stitctzea, . , , I &  

Deviation: 
and C7-$03 for use on the Battleship T e s t  Facility shal l  be acceptable, 

Spot tying of all  wire  bundles, harnesses and cables on the 67-41  

Reason: Spottying (1)  simplify tying of harnesses and (2) simplify rework 
from incorporating engineering changes into complete equipment, 

Effectivity: 
which are to be used on the Ba t t l e sh ip  Test Facility. 

This .deviation is effect ive on GSE Models C7-43 and C7-603 

s 

Deviation 285 Torque Requirements 

Requirement-: ABMA-PD-E-53, Paragraph 3. 2, l I .  
“When the backshells, adapters, and connector cable clamps are assembied 
ts the comec tor ,  and when plugs are mated with receptacles MS-E and 
MS-R cornnactors, the comp~nen t  parts shall be used to provide,the torque 
necessary ts all sections of the assembly to sCal the camector. 
ing r n h h u m  torque values shall be used: 

The follow- 

14 4 
20 7 
24 L 9  

28 I f  
32 P 1 3  
40 1 

- 122 - 



Reason: 
provide raiaximlrm connector engagement, a 5trap wrench will be u ~ e d  in lieu 
ob a torque wrench. Hand trghtening provides sufficient torque for proper 
engagement af connectors other than those having resi24ent in~e l r t e ,  

To preclude frrarring t h e  exierxor surfFLce tl the  connector &Z;d to 

ikviatiaai -.-.. Z 87 Ca'fiYc and Harness *Assemblies 
F <  

require me^-&: ABM.A-PD-E-534. I 1  February 1960, paragraph 4,4,2,1, "The 
inaulstisn resistance akal'l be measured with an instrument that bas ~ l .  tas t  

reading of 2,000 megohms OF greater ,  -with a minimum accuracy of 5 p e r ~ a n t  
potent5al of 508 v o l t s  direct current, The instrument shall have a Zutl-acaPs 

at 160 megohms," 

Deviation: The inmlation resistance shaE be measured witti an $n?strunent 
that has a test potential. of 500 volts direct current, 
have a fdP-'scale reading of 50Q megohms or greater, with a rnirrtrnvrn 

The instrument shall 

accuracy of 4- 30 percent -0 percent at  LOO megohme, 

Reasons: The Contractor 1 s  automatic insulation resi~tance teeters have a 
full scale reading of 500  megohm^, which i 6  more tban adequate to verify 
that cable and harness assemblies meet the raquirernenta of applicable MSFC 
sgacificatia~rs. 
from a minimum of 5 percent ai 100 megohms to t10 percent -0 percenta .isfill 
provide greater aseourance that no w i l e  assemblies will. be approved with 
Smhsuhtion re~ia tance  less than the reject limit, 
accuracy has nut bean redwed a5 + 5 percent above the reject limit and 
-5  percent below &e? reject limit yields a total to~.eranck of I O  percent, 

- 
Cbiinging the ~~~~~~~i~~ sesiBfmnce t e a t  instrument accuracy 

The overall t es t  equipment 

Effectivity-: This change is applicable to GSE and items identified in 
SI45 61-362, 

- 1 2 3  - 



3 
Deviati.an: 

have a full-scale ~eadirag of  500 megohms or greater, with a minimum 
accuracy of +IO percent -0 percant at IO0 megohms. 

The insulation resistance shall be measured with an instrument: 
that bas a t e s t  potential o f  100 volts direct current, The instrument shall 

Reason: The Contractor 8 %  automatic intmlatiolz re B ance testera have a 
fdl. rreaia reading of 500 rneg~3hrns, which is more than adcqmate to verily 
that cable and ~rzarzless a ~ a e ' m ~ i a s  meet the requirements o f  a p p k i c a ~ a  
MSFCJ specifications. Changing the ulatian resistance t es t  tnsitrurnmxt 
accuracy from a minimum o f  5 percent at 100 megohms to + 10 percent 
-0 percent, will provide greater as5urance khat no wire assemblies will be 
approved with insulation rceiatance less than the reject limit. The ovara'al 
t e s t  equipment accuracy bas not bean reduced as + 5  percent above the reject 
limit and -5 percent below the reject limit yields a total tolerance of 
10 percent,  

P 

Effectivity: Thi5 change ia  applicable to GSE end items idantifled in 
sm (31-362, 

of Specification JAN -1-30, 
accordaqce with Specification JAN - f - I O ,  '' 

Al l  axter&il ceramic surfaces shall be glazed in 

D e ~ i a t i ~ n :  
b t t a r ,  of Specification ME%-I-lOA, 
glazed in accordance wit12 SpecifE~ati03-i MIL-%- IOA, 

Ceramic insulating material shall conform to g r a d e  L3k 3 or 
All external. ceramic surfaces shad1 be 

: + 

- Requirement: ABMA-PPD-R-187, Paragraph 3. 10. 2. 
"Tmrninal markinn ,  - Relay header beads sha.11 be permanenth calor coded, 

L - 124 .. 



Effectivity.: This deviation a b l l  apply to all S-IX ground support equipment. 

Deviation 384 , 

QQ-A-362 
QQ*A*411 
618-A -5 6 B. 
M3&-A-P90?8 
MIL-A- 19842 

b 



Deviation 7k Cleaning and/or  Conditioning 

Requirement: - ABMA-PD-C-4, 25 June 4958, paragraph 3 , 2 .  Cleaning 
and / 81- ~ ~ ~ ~ ~ i ~ ~ i ~ ~  pr oce er se 8, “‘c leanin andlor conditioning may be 
~ ~ ~ ~ ~ ~ ~ i 8 ~ ~ ~  in accordance with any of the following processes 

Deviation 3 7a Plating ___ 





.Deviation 398 

Deviation: Xn all of the tes ts  using oil-aged samples, the hose ix~s%arsabii~a 
shall. be filled, with no pressurer with hydraulic Quid and soaked in a.n air 
owen at a temperature of 275°F for eight hours, 

~ e a s a n :  
meratal. corrditisnl; encountered in the eaginae actuation a p t e r n ,  

$he ~QO'F ami swear day requirements grea t ly  exceed 

Effectivity: arr. cis& 

- 128 - 
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I Deviation 349 

--- Deviation: Air-aged samples shal l  be  kept in air at ;2 temperature of 2 4 5 ° F  
for 8 hours., 

Reason: The 4fsO"F and seven d a y  requirements greatly exceed the environ- 
mental cmditims encountered in the engine actuation system. 

Effectivity. APP GSE, --̂ -.--.-.- 

Deviation 41 Z 

* Requirement: A0303-1032B,  Paragraph  5 .  2, 6 -  1 Cables. - "Cables shall 
be iderrtiified by a . . . in which they appear. ' I  

----- Deviation: Add the PoUowinzg 5i entcnce: 
shall be identified in accordance with this paragraph at the time af installa- 
tion as  specified on the field s i t e  installation drawing, b y  the field installation 
csntPactor. 

Reason: 
NAA prior toi shipment. 

F i e l d  installed cable asscrnbEies 

P .  

Cable aBsemblies for the effected end items are not identified by 

Deviation 41 7 c 

number that identifies the specific unit, the letter "A" t ha t  designates an 
assembly, a 4zsrdx-x that identifies the specific asmrnbly, a letter or letteas 

number that Pdsntifies the specific part 
conclud.es paragraph 5, 2, 3, ) 

that idm~fi .e;a the class of i tems to which the part  'belongs [see 5, 7) and a 
(Exarnplc follows and 

Pasagfaph 5 ,  3 ,2*  "Letters - The letter or letters used ea identify the class 
to which a pmt belongs sha l l  be a% specified in 5, 7, 



Deviation: Paragraph 5, 2, 5, 
fdlowa: 

Electrical distributora s h a l  be identified as 
d 

U d t s  and Assemblies, - Units and asrsernblics s h a l l  be identified a~e- in 5, 2, 2, 

Terminal board c o l ~ ~ ~ n s ,  - Each terminal board CSSPUIMTZ shal l  be; identified 
with the item class le t ters  tgTB" and with a double letter designation, The 
€irst letter shall identify $kc bay in which the cofumn i s  located, 
$e€t.cter shall  identify the specific column in the bay, omitting the let ters l i L l t p  
z r j "  r r Q ' $  

ExZtXflpfe: 

The second 

P ' fQf '$  and "ze',, 
> 

C The third terminal board column in t h e  second bay. 

TBAD The fourth terminal board column in the first bay, 

This method of terminal board column ident!i'ficat%on shall be applicable to 
single bay distributors ata well as multi-bay distributors. 

P 
7- 

9 8 1 2  Receptacle fZ located in bay ' l P ' ,  which i s  the thirteenth bay, 

Dedatiasn: - Para-graph 5. 3, 2. 
identifying number shall be omitted, 

The  i tem designation letter '"s%I'! and the 



-- Rearrson: The p m p o ~ e d  methud i s  a 8 
identifying electric a1 distr ibuto F i tems 

the prabability of error in handling identification nanibe % E ,  

plilied, ye t  complete means of 
Adoption of  the propos czd s;in?pEifi ed 

identification method w o d d  re-fult in t+ms savings and a great reduction in 

The sxistiing requirement of MA0303-PO3Zf; dictate the use of 13 to "17 char- 
acters to ident'ify a single electrical termination, 
ments, a saniple d . r a  termination is* "'%TQZYI 27SH34OWIJl55-AA 
275hI4OAl2TP54-1B. 
r~spect ively,  t5 identify the teerrninatiorxs, 

XSndes existing require- 

Sixteen and seventeen space@ a re  requiscd, 

Required Designation No. Spaces Proposed P)esig~~at.L~n I__ No, Spaces 

w 1 J P 55-AA 9 Jfvi 15 -AA a 
A12TB54-8 9 TBME-118 8 

A t  present there  is  no way of knowing which bay contains W 1 J l 5 5  without 
intimate IenowHedge of the distributor design. that  is known 663 that it. is 
receptacle Number 155 in the difftributor which i s  approximately 22 feet long, 
By contrast, the proposed method locates SMk5 in  bay "M"', so that finding 
the receptacle i s  no problem. Similarly, locating tcrrarinai column 
"TBME" is simpler than locating terminal board A12T854 because the 
proposed method has only eight colrtmn identifications per bay aB Q 

to 96 terminal board identifications per bay under existing conditions. 

* 

b the  above example, the double suffix l c t t l e r~  (-Ah) i s  the identification lor 
t h e  specific contact lug on receptacle SM35, 
between a reference 20 contact Pug AA and a ~ e f e r e n c e  to coLumra A in bay A,  
also identified by the letters AA, existB, 
suffix is understood to be a coatact lug; a dokible Better ptefking  a number 
is always a terminal board e o l m n  identification, 
more than 2 2  terminal board colmlns pen which would result in insufflciant 
 letter^ to identify the columns (A& through Ag=) can not even be m~erioncd 
under any present Or pr~posed designs and need not be considered faor th is  
application, 
numbered from trap to b o t t ~ a m ,  
numbered from left to r igh t .  
number6 selected to ilfustsi3te the g rea t e s t  number of apaces in the pz*oposed 
deviation vs %he least num..ber of spaces in the existing icientificatkm, 
requirements, 

NO passibilfty for confusion 

Any double le t ter  cornbinaticm 

The sibation of having 

hdividual terminals arranged in  columns are c u s b m a r i l y  

Terminal numbers 8 and 118 are random 
Those arranged in ~ O W B  are  ctzstomari3y 

-' 131 " 



Effectivity: (I;?-93, 

Deviation 438 Anodic Coatings 

Deviation: Anodic coating par Aerospace ~tfateriat. Specification, AMs 2408A, 
m a y  also be used, 

Reason: Specification ~~~~~~~A allows (E) hard anodic coating without 

;' ? 

. I )  

sealing tu provide the maximum degree sf abrasion x e ~ i 8 t w c e ,  ('E] drawing 
callout of coating thickness to innprove ~ ~ ~ d ~ c ~ ~ i ~ ~ ~ ~ ~  

2 9 )' 

e .  * 

Effectivity: All ME273-0055 Type  Is LF and ID d i s c o ~ m e c t  coupPirages, ' ' '  ' 

6 ,  

~ c ~ c i a t i o n  2 3 Bonding Jumpers - 



ReaFaOPL: with f"kUxless brasing, parts which %.1stve been fabricated (in Borne 
€%888  with braze-auoy-prefo2ms in place), elemmd, and packagad by the 

Deviation 178 St;rid.ess Steel 

ReaEIon: SgecIlicatiors. QQ-s-56 1 dsea not permit vacuum or controlled 
atmosphere braairag for ~~~~~~~~~ systems; it requires aurc, which is dbffieurt 

been tested and found suitable for cryogenic applications, 9 
to remove' and i e  reactive to 5-11 propellants, Specification AMS 477% has 

SPD 6 1-36751 



Deviation 281 Electrical Quick , D i s c a n &  

Effectivity: This deviation ehaEl. apply to all  S-HI ground @uppart equipment: 

-.-l__m Deviation 4 3 3  Schematic Drawing Numbering 

~equ"r+anraent: M1&-D-7032?(1), dated 16 Mearch 1959, Paragraph 3 . 1 , 3  - 
~ i ~ ~ ~ ~ i ~ ~  size5 shall be i n  aceoxdance with MIL-STD-2. I '  MI%-STD-2b, 

is reg~eaved for sheet n u r n t m r ~  of bookfoxm anel mulltisheel drawiings. 
sheet sba'lf be ident i f ied by the number  entered in block H and the skeet 
number. 
(example; sheet of of 4). 

1__1_- 

date;c;l 25 A U ~ U S ~  1960, Paragraph 5 , 3 .  1,8.4 - "Multishect,  block LA, Black E 
Each 

The total number of sheets shal l  be shown only on sheet X 
Remaining sheets shall b e  numbered in consecutive 

order {sheet 2, a *  e t c . )  (see Figure  6 ) , "  
L 

Deviation: Block E is reserved for sheet: n u m b e r s  of mdtish&et and book- 
farm drawings. The total number uf sheets shall be  shown only QTI sheat 1 
(exampfa: Sheet 1 of 4}* 
order (Sheet 2 ,  3,  etc, An acceptable alternate niet-hod of number is to 
p ~ i ~ ~ t - n u ~ ~ ~ b e i ~ -  the ~ h a e t ~  (example: 1 l e  6 1 2 ,  2 , Z )  

Remaining sheets shall b e  numbered in consecutive 

Reasom S t u r n  Stage harnesses and site system schematics are prepared 
a5 bookform drawings- and where additions or deletions are required, the 
p ~ i n t , n ~ ~ 8 3 r ) e ~  pr~cadtatre will eliminate the need ~ Q F  r e n u m b e r i n g  every sheet 
of the bookform drawing, 
with an k d a x  of pages which will provide the necessary page cosntrol, 
(Mote: %Iris deviation is already approved for s-fI Stage oehematics, 
page 34 o$ SfB 61-357B,) 

Each of the bookform drawings  will be furnished 

I@C 
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Deviation: D els te entire paragraph, 

Deviation: ..-. wire mesh elements, used in high pressure hydraulic system@, 
shall be designed t o  withatand a m5nimum dlifferandal pressure of 3000 pa&, 

fi  
P 

- 1 3 4  - 



z 
P 

e 

Deviation 3 90a T a p  Recorder 

P;IBL-116L81D, dated 25 Nowember 1959, T h i s  specification, 
and the documents referenced therein, esteablleph t he  design requirements,  
interference t e s t  procedures and limits for electronic aeronaut ica l  equip- 
ment to be installed in or closely associated with vehicles operating above 
the surface o f  the earth laee  N ~ t i c e  E dat;ed 1 June I9bZ).  

- 1 3 2  - 



P 

Deviation 395 

'I 

DeViaLion: 
NAA cable at t h e  location where the cables enter NASA-furnished d i s t r i b u t o r s  

The R F I  r equ i r amen t s  of ~XIL-E-S1$TD shall not be applic&bae to 

Deviation 407 

Requirement: M%L-I-618iD7 dated November 25, 1959. 

Deviation: Delete the requirement for compl iance  with Specif icat ion M1L-X- 
b18ID in  i t s  en t i r e ty  as applicable to Digital Data  Acquis i t ion Subsystem. 

Reason: MSFC has directed that t he  Contractor procure t h i s  equ ipmen t  to 
MSFC Drawing 50MOIiE28 and MSFC-SPEC-295, Receiving Station, Pulse 
G d e  ~~~~~a~~~ Digital Data  A ~ q u i s i t i o n  Subsystem, Model DRS- I 
Spec i f ica t ion  f o r .  
meet MIL-I-6181IPa Beiause the Con t rac to r ,  as d i r e c t e d ,  no longer has 
control over the design, tihe Contractor cannot guarantee ~ompliance wi th  
Specification MIL-1-61 BID for the subject equipmeit. 

Neither of these documents conta ins  r e q u i r e m e n t s  to 

Effectivity: This deviation shall be effect ive only for Dig i t a l  D a t a  Alcquieition 
Subsystem, c7-403, unit 1 and Subs, 



Deviation 250a Noncompliance with RFX Requirements -_-___ - l______l_-l ..-I__.- 

i n ~ ~ ~ ~ ~ ~ e ~ ~ ~ ~  but ataa i n  conjunction with other equipment which may be 
installed nearby. T h i s  requires  that the operation of such eqrriprnent shall 
not be adversely affected by interference voltages and dields reaching it 
from ex'cesna'b §OUTC&S, and a180 req<ilrrs tha t  such equipment shall  not, in 
itself, 
of athex equipmenfa. The t ini ts  specified herein a r e  establiRhed to i n s u r e  
that the a i r  vehicles will meet the requirements sf Specification h4IL-1-6f351 

be a source of i n t e r f e r e n c e  which might  adversely af fec t  the ogeratkon 

OF other applicable system specification. " 

Model No. 

C 7 - 5 t Z  
6 7 - 5 1 3  
c9 -514  
C J - 5 1 5  
C7-518 

Title 

OsrilBcsg;*aph Rack 
Decammutation R a c k  
1% s c r i mi n a t ox R a c k 
Receiver  Rack 
S i n g l e  Side Band Rack 



Reason: 
28 March 1363) caused schedule problems, 
requirements,  the equipment listed. in  &his deuiatian request was  pracured a n  

freqrrency interference specifications. 
items l isted abovc (first column, Model No. 1; therefore, these items cannot 
be guaramteed to comply with t h e  interference control requireemeats. 

Late redirection by MSFG in ' ID  M-sAT-s.i iI-4i-63 (dated 
To meet t h e  presalng schedule 

a mandatory source b a s i s  for EMM snly and  was not modified eo meet radio 
T h i s  equipment i~ used in  the end 

Deviation 19 Short Duration Interferefice 

Requirements: MIL-1-6183 D, 25 November 1959, paragraph 3,2,2, 
fT~ter fe rance  resulting from manu;a% sparation of switches but not inchding 
any electrical or electrarnachanical operations resulting from the manual 
switching, may deviate from the limits as indicated below, other short- 
duration interference may deviate from limits as indicated below, App-ovaE 
shall be obtained from the procuring activity before using these deviations. ' I  

Maximum Maximum Deviation 
D U T  at ion Rec urtarace Per mitts d 

3 Seconds Twice per normal No limitation 
operational period 

Deviation: Formal approval is required t o  use the no-limitation deviation 
permi%ted for: 

I ,  AP, ~ b w c r  or1 1 sec:nnd Once per  normal  No rimitation 
operational period 3 

2. AC P o W e P  O f f  1 second Once per normal 1230 limitation 
operational per iact 

3, DC Power on 

4, 52c Power off 

l second Once per norsnal N o  limitatio-rz 
operational period 

B eccond Once per  normal No limitation 
0 pe T at ion a E p e F i o  d 



Maximum Maxim ani Deviation 
t Fu;r.;ctian Duration Racusrence II Par  mite ad 

1 second Once per normal Nu limitation 
ope rational p" r i ad  

Service Pump an h second once  per- normal N O  limitation 
oper ationar period 

Service Pu&p off - f second &ce per normal , Na'lirnitatictn 
operational period 

oil Tempe ssrture 1 second There i s  no Na 4irnitation 
Switch Actmlion ape ration during 

Elor MSi O;P& lp at ion, 
Operation O C C U r Y  

only in case of 
console 
mailfwzction. 

Low voltage and fast f second There i s  no No limitation 
reve r salt release 
a c 'E uat ion 

ope ration during 
xzorfnai operation, 
Operation occurs 
only in case of 
console 
malfwctlon, 

.sc 
Differentid pressure 1 second There is no 140 limitation 
switch actmtion operation during 
(a) R.estricted Filter # I  

( c )  Restricted Filter # 3  
(dp) Plugged Filter # I  
(e) Plugged Fi l ter  #Z 
{ r )  Plugged Filter #3  

nurrnaa operation, 

only in case of con- 
(b) Restricted Filter #Z Opesation Q C C U T S  

sole rna?lfunctionr* 

High System Pressure B second ' T h e r e  is no N o  lirnitsrtion 
Switch Actuatisrn operation during 

normal. operation, 
Crpe ration o c e UT s 
0nl.y in case Qsf con- 
sole maJftSnctian, 



Maxi rn r1 rn  
Re cur rent e 

* Deviation 
Par,mitterZ 

13. High Return Pressure I second 
Switch Actuation 

P 14, Reservoir level 
switch actuation 

- I second 

1 5 ,  Pump inlet pressure 1 second 
switch open 

16. Pump in!& pressure I secund 
switch closed 

20, Actuation switchas for 2 second 
c los ing  Supply Motor 
Valve8 ,c%otz.b s f  4 
mator Valves) 

There is no 
operation during 
normal operation, 
Q-peratian occurs 
only in Ca8e of con- 
sola nalfmc.$ion, 

Ne, limitation 

There i s  no No  limitation 

normal operation, 

onby in case a€ con- 
sole malfunction, 

Qpesa%ioII during 

ope rat ion 0 c c t4 E- €3 

Once per normal N o  l imi t a t ion  
operational per iod  

Ch?ca pes  normal N o  limitaticm 
operational period 

Once per normal . Ms limitation 
operational per iod  c 

Once pes normal N o  limitation 
ape rational period 

Once per normal S o  limitation. 
operational pkriob 

f 

- 142 
SID 61 -3B7C 



Fox addit%on;zl hfarniatiorr refer to NAa4/ S&ID drawing 
, G7-98581 Sdhematic ;Diagram, Electrical System, 
G7-A01 Hydraulic Power gSont3ole. 

-4 

Beviatian 416 Conducted Interference ----.--- ..... -_... 
5 

WeqGren1clnt: MTZ-T-tjl&3D, Paragraph?'& 3 .  l )'Coa@4cted _.I - Interference. __.- 

ated by the equiprrrent or syistern in excet3s of the values indicated In F i g -  
a x e s  7, '$* 9, and 10 shall not appeal. on any conductor, external 'la the 
spten1, which could conduct interfcrencc? to ather eqasprn1ent. . . . ~ I t  

Radio intertarerice voltages in the fyeqrrenacy range of 0 .  15 to 25 m c ,  gener- 

II 
I 

Deviation: T h e  contractor shall. not: bc held to guarantee cmmpliance with 
MEL-I-6181B conducted interference limits on power input conductor s,egmcst&s 
external to the  racks of those ACE/GSE end itenis which have power input 
line filter8 innstalled external to the racka. 

i' '. 

This deviation applys only to  the P - 
conductor segments oi the power inprzt cables between the "in-line" power line 
filter output, and the rack poyer input at the interface blate connector pins. 

I < I  

e ,  8 

Reason: TQ meet the underitood purpose and the power line conducted h t e P 2  

fe rmce  limits of L M I L - I - ~ ~ ~ ~ D  by the most practical method rat this tinie, the 
contractus i s  installing power line filters in t he  intexccinncctirag cabling 
adjacent but external to the racks. 

intcgra'l part  f inside)  of the end item. 

filter and the  rack. 

-- 

THzc cantractor interprets MEL-I-bl8lD 

The present contractor method COHI- 

These conductor segments wil l  be ct-miplete2y shielded 

ta  imply that. any nccessa<ry power line- filters should be instaLSed as 2a 

plies with  MIE-I-618lP3, except for the conductor*se@Yenta b@ween the 

i 



9 

To n?\e:et the output signal lines conducted interference limits: of MIL-1-61 181D 
wodd mean extensive redesign of intra-rack wiring, 

Effectivity., Al l  ACEIGSE end iteanls {Reference sm 63. -362, %f,%,rXlC T for 
idcntificatisn). 

R,r:qairemc?nt: h I I t - f - 4 1 8 l D ,  Paragraph 4. 3. 2 "Radiated - - 
Radiated interference fields in excess of tihe va1aew given in Figures 14, 25,  
16, and 17, shabl'nol radiate-faoml any unit, cable (including co~ntrol, p d s e ,  
IF, video, antenna tsansrr-iission, and power cables), OF interconaecting 
wir ing  over the  frequency range of 0, 15 t o  10,000 llxC for CW and p@ecd CW 
interference, and 0. 25 io 4Q0 MC for broadband impulse innterfercnce. %phi@ 
requirement inc Iudas %he transmitter fw~daxnentat f ~ e g u e n c y  radiating Iron) 
casea OF cabling, o ~ c i t k t o r  radiation, other ap-errioaas emanations, and 
broadband interfPrence. This does not include radiotian err?aaJating froxx1 
antennas,  ' t e s t  setaps are iflustrated in  Figures 3 ,  4, 5, and 6 .  



I 

Deviation '436 Radiated Ine@rferenc~c 

Requiremexzt: SpL"rfit .at i~~i MZL-J-bl$I D, dated November 25, 1959, F-kra- 
graph 4, 3, 2, RAII;.IA T'EU PNTERFEKENCE: 
in exress rzf vaIues given i n  Figures  t 4 ,  15, 16, and 17 sirall not radiate 
from any  unit, cable (including c ~ m t r d ,  pulser IF, video, antenna t rass  - 
mission, and power cables) ,  or i n te  rcrtsinecting wir ing  over the frequency 
range af 0 .  1 5  to I O ,  000 rarc for Clpz and pulsed CW interference, and 0 .  15 
to  400 w c  for  broadband Impu-ise interference",  

"Radiared inte rfe ren2.e fields 



Deviation: Service 'brakes 5hall hold the vehicle motionless and control .It on 
an incline 5f Pt, percent. 
---- 

Reason: The  S-11 stage transporter will  be traveling a predetermined c(svarsc 
of known gradcs.  
service braking. 

The above deviation wil l  providz: adequate marg in  fo r  

Reaaopl: The S-I1 stage t ransporter  shall be traveling in a predetermined 
coarse 0 6  known grades. 



Devint ion 382 ---- 



exception that springs aaaed to mount printed circait connects in a floating 
mounting bushing sha3.E be &oroaghly cleikned and mot finished, 
activity shall select the finish and shall reference i t  on drawings, in cont~scts ,  

The procuring 

or in  item t3pecifiCbZtiClnd by the nm1berr slza-bvsz in the tables. 

Effectivity: This deviation shall apply on S-I1 gxomd support equip~arraent used 
on the, electromechanical mdckup and battleship test vehicle, and those EMM 
ACE end iterris reallocated to Seal Beach. 

Deviation 43 2 fdentification Tape B 
I 

Requirement: MIL-STD- f 243, Paragraph 4. I !'Identification. - Each line 
ehalP be identified as to €unction, content, applicable hazard# and direction 

I t  of flaw if applicable, except  tbat , * .  . 

Deviation: Delete the requirement far identification for fines less than 
4 inches In diameter having insufficient length or unsuitable surface 
g e on3 et r y . 

Reason: In orde r  to properly identify a line assacrr~blty in. accordance with the 
requirements of MU.,-l$TD-1244, as many as  f ive  tapes are? required for a 
complete identification. Since application of tape on a line bend or radius or 
where the tape would c ~ v e r  a part number is prohibited, it is physically 
impsssible t o  identify ls~fort lines ia accordance with th is  sgecifieation: 

Requirement: &IIL-STD-fZ.sP?, dated 12 M a r c h  1963,. Figure 6,  No te  2, - 
"Tag material to be annealed aluminu-hgj alloy, O.O%SkO, 0603 -in. thick, per 
QQ-A-561. I *  

Reason: Specifiqation &QT&+-56l w a s  cancelled by the  Government on 
16 December 1963. 
i t, 

Specification UQ-A-ZLiB/% was rclcased to  supe r sede  
Since both s p e c i f i c a t i ~ n ~  reference the same alloy, the change i s  incon- 

R equential tu the identification tags of MIL-STD- 1247. 

Effectivity: All GSE. 



Requirement. MIL-STD-1247, date6 12 March 1963, paragraph 5. 7, I ,  - 
!'Tapes rjhall be placed at both ends of d line. spacing betwaen tapes within 
a group aha18 be a m1inbun of 0ne"inc:K. I t  p 

d 

Deviation: Tapes shall  be placed at bath ends 01 a line, 

Reason: 11-1 order to identify properly a l i n e  a s sembly ,  a s  many a s  five decals 
arc r e q u i r e d  for  one cornplet~ irtentification. 
t h r  application of tapes on a radius  o r  bend, 
is impossible t o  identify line assemblies with decals  that could otherwise be 
i de ntif i ed I I  

%he requirement also prohibits 
Due to the spacing callout, it 

Effectivity: This deviation shall be effect ive on all GSE. 

chromium element content of 0 . 1 5  percent minimum and 0 .  3 5  percent 
maximum. 
content  of 0, 04 percent minimum and 0 ,  I4 percent maxi.mum. 

A1urn1nm-n alloy material 6062 shali have a chromium element 

Deviation: Pilwiinum al loy with a c h r ~ m i ~ m  element cqntent of 0,04 percent 
minimum to  0 . 3 5  percent m a x i m u m  shall be acceptable $s either $061 os  
6062 aluminum, providing all other requirements of Table I are satisfied, 

Reason.: 
try and 6061 now encompasses the ent i re  range 0.04 to 0.35 percent. 

The 6062 designation has been discontinued by the aluminum indus- 

@ 

Effectivity: Sa tu rn  s-ldI CSE. 

Deviation 367 W i r e  and Cable Identification 

RequPrlernenL: ~ ~ ~ ~ - ~ m ~ ~ ~ ~ ~ ~  dated 23 October I%S, Ir3. 9 . 3 ,  Wire and 
cable identification, TQ facilitate maintenance, each wire  and cable installed 
in accordance with this Specification shall be identified, Identification of 
each wire and cable shall be accomplished by a combination of l e t te rs  and 
numbers. * . ' I 1  
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ca r r i e r -Type  PC Boards 

Drawing Number 

G 7 -85 380 7 
67-852216 
G7-852234 
G7-852416 
c 1-8 5 2696 

1 G7-852736 
67-852686 

G7-853136 
G'?-8531'76 
67-85 3326 
G 7-853336 
67-853339 
G 7 - 85 33  76 
C?-853386 
c7-85Jea 5 
G7-853833 
G ?-854$56 

G 4 - 85 31 26 

P a r t  Name 
- -  

Subaddr ess  decoder 
Test point selector 

I Memary  control logic 
3.4 e a 6 u r e 122 en t d i s play 
Data transistox logic 
Station buffer 

Counter tirner 

Time code generator 
Clock driver 

Single ShQf COSltPoL 

Digital multimeter 

output register No. I 
output register No. 2 
Echo check 
C ontr ol instruction decade r 
Echo check display 
Input register 
Decoder drives 

Reason: az1 order to facilitate fabrication of the above referenced P G  boards ,  
each w i r e  of the various hard-wire networks is clear ly  shown on the  PC 
board assenrbly drawing, 
that each termination point be identified because each conrncctiari point is 
clearly ahown on the P%; board assembly drawing, 
would result if ELI% termination points for these wires were. to be marked on 
the  PC board surface. Also, the individual wires of the hard-wise network 

the P G  assembly drawing, 

With this type of docswunentation it is not r e q u i r e d  

Major space problems 

need no t  be identified by w i r e  nwitscr since they  arc each Bh5WFI m detail an 

Effectivity: CSE automatic checkslat equipment 6e;riet.r C 7- f 00: C 11-200, 
C7-300 ,  C7-400, 637-500, and CY-800, 



Deviation: 
Equipment, i 

P a r a g r a p h  3,9.?rl I fe f (2 ' )  shall not apply to S-39 Caramd Support 

Reason: Reservation o f  blocks of numbers,  such as required by 
Paragraph 3,9.3,1(e)(2) for f ie ld  modification typical uf combat a i r c r a f t  
operations, i s  of little value when applied to the t y p e  of equipment devefaped 
for GSE and ACE, 
i n  a unit of  equipment is held to a minimum resulting in many w i r e  lists 
r equ i r ing  more than 1000 numbers II 

these w i r e  lists through the IBM Automated W i r e  Listing s y s t e m  it i s  
desirable to number the wires in uninterrupted aequende, 

Far practical reasons the number sf Wiring Harnesses 

Ts maintain the.c-8ppahility of processing 

Effectivity: 
E y ui p rn ent e 

This deviation i s  applicable to all. S-II Croband Support 

3 Deviation 78 Helical. Thread Inse r t  

irement: 
helical coil thread ihserts shall  be completely identilied by a part  number,  
given below," 

MS-260.0, 6 March 1961, paragraph 3 - 2 .  "Type 1 and Type IT 

Deviation: Only MS or. N A A  standard part numbers shall be used. 
_II_- 

Reasan: Product  control cannot be maintained with commercial  n u m b e r s  e 

Requ i remen t :  M$-260.2, October 1960, paragraph 3-2. "Jo -&I% blind 
locking fastener assemblies shall be fabricated, Ir from materials which meet  

1_c_ 



Deviation: 
from mater ia ls  which meet all the requirements U P  specifications 

Jo-Boit blind locking fastener assemblies shall be fabricated 

&EEL-5-67 58, MIL-S - 8635, B Q - A -  ZSZ{ 1) AM5-564 5 A, MIL-S - 5000 
ML-S-60.149, AMS-5636,  A M - 5 6 3 9 ,  OT AMS-hBC)'?. 

Recgson: 
pe r mit m uHt i p l e  - 3 o ur ce pro e t3r e m e  nt, 

The use of additional specifications for material purpasels will 

Deviation 80 30-Bolt - Protective Finishes 

Requirement: MS-268.2, October 1960, paragraph 3-3 ,  "ALI 30-Bolt blind 
locking fastener assembly components fabricated from a ferrous base aEToy 
shall, I meet ah2 the requirements of specification QQ-P-416& T y p e  E, 
Claajlss 3 , ,  1) wpe'cificatim MIL-A-8625, Type E+ ' *  

c 

Deviation: 
~~~* ~ y p e  1, Class 3,  

Protective finishes shall be fn accordance with specification 

Reason: 
Type 11, Class 3 ,  i s  no2 applicable to the S-ET. stage, 

Protective finish in accordance with specification QQ-P-4 IbA, 

Deviation 81 Jo-Bolt Mater ia l  

b 

Reason: 
pr z)c ur e mente 

Use of additional mate r ia is  w i l l  permit muatip8e-source 

Deviation 82 Jo-BoIt Sleeve Material 

Requirement: &a-260.2, October 1960, paragraph 4.1,3, "Sleeve material  
shall be AM23 56.16.1 (AIS1 383) in the fully-annealed c o n d i f i ~ n , ~ '  

Deviation: 
AM5 5639 (304) 

Reason: 
pr *e UPe rnent, 

Sleeve material. shall be A h S  5841 ( A E f  3033, AMS 5636 (3iBZj, 
in the fully-annealed condition, 

Use D €  additional. materials  w i l l  permit multiple-source 
P 

- 1 5 3  - 



R ~ ~ B Q Z I :  
proc we:mante *I 

Use of additional. materials wil l  permit; multiple-source 

Reason: 
procwernent, 

Use of additional materials wifP permit multiple-source 

Deviation 85 So-Bolt Material 

Requirement: MS-260.2, October 1960, paragraph de3* l e  "Bolt material 
shall be MIL-S-6758 (AB1  4230) or MIL-S-8695 (plasX 4037) heat treated, If. 

Reason: 
procurement. 

Use of additional material wi l l  permit multiple-source 

Deviation 86 J o - B ~ l t  Sleeve Material 

. .  
. ' .  

I '  

Reason: Use af additional materials wit1 permit multiple - source 
r QC ur ernent * 



* i . '  

Reason: 
prscurement, 

Wrje o€ adbiti~naf.  materials w i l l  permit multiple-source 

Deviation 88 Ja-Bolt  M A  

Reason: 
pr ac urernenb, 

U s e  of additional materials w i l l  permit rnu2tipfa-source 

--_I___ Deviat ion 89 So-Bolt Sleeve Mater ia l  

Requirementc &E-260.2, October 1900, Paragraph 4,562, ''Sleeve material 
shall he AMS 5641 (AIS1 303) in the fully-annealed condition," 

Deviation: Sleeve mater ia l  shall be AMs-5641 (AEX 3 0 3 ) ,  A M - 5 6 3 0  
(AIS1 302) or A W - 5 4 3 9  (304) in  the fu l ly  annealed condition, 

Deviation 90 30-Balt Material 



Requirement : Pfst-OO4-003-21i (“fSTC-D::.T-I ?‘SOC)Fr?) del ineates  the requirements  ’ 
___ll__l__ 

f o r  sampling and. t e s t i n g  h e l i u m  and nitrogen fo r  hvdrocarbon,  
moisture, and partic~I8te c o n r e n t  a t  Seal Beach and !RF, 

Deviation: In l i e u  of these requi repents  I the fol107ciin~ proticdures are 
authorizer)  : I 

1, S e a l  BUracP1 

a ,  Vendor aza?yaes of helium and nitarogeo f o r  conformance 
t o  appf. i ceh ’  9 s p e c i f i c a t i o n s  are  a c c e p t a b l e ,  Sarnvlss 
at the Sw.1 %a& cent ra l  f a c i l i t y  s h e l l  be  ana lyzed  
as dcemd n e i ~ s f i a r v  f o r  n o i s t u r e  and hydrocarbon content: 

b ,  After ropalr or i n v a l i d a t i o n  of t h e  c e n t r a l  gas ~)istem, 
sarcples sha.1,1 32 t e s t ed  f e r  p a r t i c u l a t e ,  r m I ~ t u r e ~  and 

(D kydrncarbon ct-int-ent:“ 

Supersedes Page 156 o f  Y a i - C I ,  3 ,  1-96? 



t 

’a. After nodificatinn of any pas disrrlburinn Line the 
sysiem slzalr be? b l s m  docm. and garelculare osnples 
t d W R ,  

e 

e. F K ~ O T  t o  s t a g e  cii~?ckout-,, f o u r  pneumatic: d i s t r t b u t i o n  
l i n e s  s h a l l  bc s e l e c t e d  at rimdov~ and particulate 
samples cakeen f o r  c e r t i f i c a t i o n  p r l o r  t o  hookup,  

a. P r i ~  to a stage being b r o u g h t  i n t o  a s t a n d  and 
subseauent t o  a stage leaving a s t a n d ,  a l l  pneumatic 

processed per t h e  requirements of SI2 Drawinps  
F02-0002CI9 aniai F02-UOOZO9 ( F l u i d  S i t e  ins t -a l la r ron  - 
F l u i d  D i s t r ibu t ion  L i n e s )  - A I L  1 t n . e ~  shal t  b e  c e r t i f i e d  
p r i o r  t o  hookup of each stage. 

servicing 14.nes a t  she StaeedGfI: i.nteT-face shall be 

b e  The s u p p l y  sys tc r i  s e rv i c ing  t h e  GSF/facility s h a l l  be 
checked weekly, During the p e r i o d  a s rage  occrq>ies a 
s t a n d ,  s a m p l e s  sha11. be tak.e:i weekly at t h e  facility 
s i n @  e-point h f g h  pressure gas manifold sampl ing  
p o i n t ,  and t e s t e d  f o r  hydrocarbon, moisture t. p a r t i c u s  a t e  
and ps : r l t y*  

c, A f t e r  modification of any gas  distribution l i n e ,  thC 
svs ten  clean! izress s h a l l  b e  establ Fshed and t h e  sampling 
requirements of NR Dra%rtKlgs F02-(300209 and F02-0U0109 
s h a l l  a p p l y .  

Effectivitv: S-31-3 and SidhS, 

1, Scope 



2 ,  

a, Qualification 

( 2 )  Demon~tratio~ of Proficiency - To achieve certified 
sta tus ,  t h e  s o l d e r  operatar shall demo~strate h i s  skill 
or prof ic iency  according t o  t h e  requirements get f o r t h  
herein " 

6 

New Rage 



(a) Al.1 t e s t  specimens s h a l l  %e fabricated in the p r e s e n c e  
UP 9, Category x or Is. instructarJcxamSs3er, 

( 3 )  Ce3:tifir;;afion Gategoxics .. - The certificate issued t o  
trainees will show the trainee to Sa certified in one or 
.more 0% the follo.h.dirng categories: 

(a) Category I - h5:tructsrlExarnines - ~ h c s e  *e csrti- 
lied Govesnrnen.t instructors whu have been designated 
atid authorized by N A S A  Pa certify Categories XI, IE. 
xv and v* Candidates for thiV category nlust  sat is-  
factorily complete -the 80-hou~ instructor@ 6 course  at 
a NASA school, Gategory I. personnel satisfactorily 
derrnunstsating hand soldering praficlencies to a 
designated representative of a NASA School of Reli- 
ability and Qual i ty Assurance for Wand Soldering 
sha l l  be recertified by the designated NASA 
T epr e 6 en tativa . 

(12) Gategory I3 - X r z ~ t ~ ~ c t ; ~ r / E x a ~ ~ i n e ~  - These certified 
.instructors arid exalriiner s employed by either supplier 
%<QI= Government a r e  authorized to certify Categories 
333 and V, 
ments are the same a s  for  Category X. 

Certification and recertification rcquire- 



( e )  C a t e g o . s g . V - i S e d  ---.--.-..-- Opexator - fidiuidu3Js cert i f ied  
to this category are rr;atg:fctr;d to speci f ied Qgeraeinns, 
i. e.  , 
for, but not limited to, supplier parsomcl*who n m -  
malfy perform only one type of opsra t ic3~ To attain 
certification OF recertificatipn, a candidate ~ A U &  

demonstrate to the satisfaction of the c e r t i f i e r  that 
he i s  qualified Sa perform the specified operation, 

soldering electrical connectors, I t  i s  i.Re,nded 

b. Certification -- When a supplier i s  operating a NASA-approved 
school, a company certi-fieate may be issued by the supplier 
to its fabrication and in.spection personnel- axad to the personnel 
of subcontractors and vendors. 
NASA personnel w i l l  be notified by the contractor prior to the 
training of subcontractor or vendor pers5nn.el. 
certificate, either NASA .or company, will be considesed 
evidence tha t  the applicant had satisfactorily hlfilled $,It 
requirements set  forth herein, The certi€icate shall be valid 
only in the plant of the supplier in whose name the certificate 
upas issued, and the holder shall b e  recertified within 12 
months franr the date of Lire last entry thereon or a t  any time 
the  holder's work is f o n d  ta be unsatisfactory, 

The designated Category E 

The signed 

\ 

c, Maintenance of Certified statue - A Cateiory I QP $V C Q V E I ~ T I -  
nlellt representative may require rC?exanlh~tion testing of any 
operator whenever he has  reason tu question the pruficiency 
of t he  uperator OF the  qerality of worhaaship .  
Category 4. ~r W Gove~xhmzernt-au~~orizad NASA representative 

rnairntain and make available complete inspection ~ e c a r d s ,  

To aid the 

in determining the  proficiency of Operators, the supplier shall  

d. Training and Certification of Supplies Personnel - 



e ,  Training Records 
_4 

( I )  The supplier i s  respansibte for the training records on 
each trtikinLf3,e to hclurler 

(2 )  Compliance with the requirements of paragraph e,  ( 1 )  
above shall con&itute complete certification records, 

Deviation: 

trical Fabricatiara, Pntocadnae for, dated I March 3964, a s  agplieabla to 

Delete %he requirement for compliance -with MSFC -FROG-  1581% 
in i t s  entirety and substitute the requirements o€ MSXPr;f:-PRClre;-256, Elec- 

the fallowing items: 
b 

it? : 2% 

1.59 - 



Deviat ion 121 Flux 

Reqrsiffemerat: MSFC-RROC- k 58A, 12 Apxif B 962, paragraph TI, A, 1 .c, 
~~s~~~~~~~ tubing, - 'Insula€ion tubing 5IRelP be clear, Xlexfble ps1ytrbaky.X 

and e i m i h r  items that are m o t  protected by insulated grommets or by 

pratectad at abrasion poiners by appropriate clear insulation tubing, ' I  

x;.b%ride sfeeving con%~rmbg to type f of Specification ML-1-7444 
Tubing shall be skipped over a%b eajedered terminale of relaysf connec%ors, 

potting 

li 

j 

A l l  routed conductors in Eramass ax box assemblies shag1 be: 

Briginat Deviation: Insu3atAon tubing, - Insdattolg tubing shall be clear, 
flexible polyvinyl chloride sleeving cod5rming to type P of Specification MZL- 
T-%$44, Tenon tubing. con€orrn.ing&o Specification MIL-1-22129 shall b~ rased 
in agplicatian where extremely high ternperatare (220 degrears F or higher) 
conditions necessitate usage, 
terminals of relays, ~ ~ n n e c t o r ~ ,  and siAi~ar i tems tkikt are not protected by 
insufat.*;d gr4m.rnets O F  by potting, The tubing shall extend over  fie full 
length of the soldering end of the terminal and srha11 extel?d a distance 
e q u a l  to.pr greater than the tubing diameter above the ?tripped portion of the 
attached conductor, A l l  route cand.crctors in harness o r  box assemblies 5hall. 
be p r ~ t e c t e d  at abrasion points i31p appropriate elear ~ ~ ~ L E Z ~ R ~ U X I  tubing. Heat- 
shrink iareulation tubing shall be made. of a. material that doas not emit gaaaa 

insulation of the wire* Hl;at-shs.lnk tubing ohaJ.1 not be treed on components 
where fit? application O f  heat will  dan1aga *e cowpoaaanl; The solder joint  
must be visible th-karough &e tablraag to faci l i tate trouble -shooting and inspection, 

Tabing s%1% be skipped aver all sokdarad 

chemicals that are detrimental to She soldared joint, t h e  wire, or the 

. .  

- 1.60 - 
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Reasons: 
which are aoldered to ttwrat or 'bifu~cateel terminals because: 

l e  is iwposwible to hia3ataPI insulation slgpving aver eomysenent Ieade 

- I 61. -. 



Deviation: Altar a wire has heen cut to length, the insulation stripped, and 
the wire  trimmed and attached to a terminal, the a x c e g ~  pigtail shall b~ 
trimmed prior to soldering, 
diskar-bed on the atsanded wire, the  wire shall be twisted to i t a  original lay, 

After inauPa%f0n renmwal, if the lay hae been 

Reasan: Thermal strippers generally do not disturb the wixe, 
_I___c 

Deviation I50 Thermal Strippers 
pa- - , 

Regukrernent: MFC-PROC - l5BA, 12 A p r i l ,  paragraph VI, A,2,a ( 1) 
" T h e r m l  .type insulation stripper6 approved by MSF6 a e ' t  % 



Deviation 146 Files 

Requirement: MSFC-PROC- Z %A, 1 2  A p r i l  1952, p a r a g ~ a p k  VI, A. 2, c - 
"Fites for d reas ing  cogpar t ip s  shall be fine, single-cut, shear-tooth type, I t  

, <  .-* Files for dseseing copper tips shaLl produce a smooth s u r h c e  
capable 05: being EtasiPy-tinned. t i  

SA 

e . ,  

Reason: The call n u t  i~ not definite enough, Double-cut and other type fifes, 
\ r  WiBl  achieve the same k u l t  as single cut, 

Rerassns: The copper braid can be too hart& and re~p~ove the tinning on 
stahleas &esl Bead wires,  1s.k eraser5 de, a satisfactory cleaning jab, 

Deviation i 29 Cleaning Pr in t ed  Circuit Pads 

E&-x~uisernent: MSFC-PROC-l58A, 12 April  f 962, paragraph VI. As 2. g 
*'For cleaning printed circui t  pads, ~l white  pencil style typewriter eraser 
shall be used { s e e  Figure 6 ) -  ' I  

: For cleaning gold plated p ~ i n t e d  circui t  pads, a white pencil 
style typewriter eraser shall bet Gsed ( s e e  Figure 6). An electric t-ypewl-ites: 

gm-la. 
eraser may be used i f  the curtnecting circuit i s  protected by uee of an q r a s i n g  



Q 3 j a t i ~ ~ x :  N B A '  B 5-11 manufacturing buil.ding No.. 45, Compton Facility$ 
electrical assezmblgf areasp 8 s  pxssently constituted, shall be considered 
adequate to compXy with requirements of this paragraph, The work area 
and betrchetl ahall be maintained i n  a clean and orderly condition, 
grease, oil, solder spiatter, wire and ikmulatiion cutt$ngs, and other foreign 
matter shall be removed from the work area. 

meat so t h a t  the integrity of workmaaship w i l l  aot degenerate due to 
pel- spisation deposit on work, or other degradation of fabricated articles, 

AIL dirt ,  

The ais conditbnea: filter6 
shafl be properly 5 & P v L E d  and tbe air conditiebned: shall. cantroa the enwlrsn- 

which could be caused by extreme weather  conditions. 

Deviatiwn 392 -.. 



Reason: ThermaI strippers are  nBt practical for  the 5tripping of heavy gage 
wires  because the  heat required causes the insulation material to melt a n d  
flow into the &rands of $he wire causing contamination. Precision mechani- 
ca8 strippers are  not readily avazifable ( i f  at all) fog. heavy gage  appiicationas, 
In addit ion,  st tempts  -4.0 FemOVe the int3uhtion in tubular f a r m  have rcsultE!d 
in destroying the naturitf lay of the strands t o  the extent that repair effort i s  
not praetica2, * 

9 
~ Effe~t ivi ty:  All  Saturn S-D Ground Support Equipmtjnt, 

* -  * I  

+ *  1 
Deviation: Kwsdation clearance from tsrmhaf shall be: 

(a) W i r e s  h&viazg an ineu.k&ion outside diam'eter of grePate.r". %ban 
1 / 3 2  inch shall k v f i  a minimurn ciearanc~? bemaen h a  terrnina~: 
and wire insulation 4f 1 /32  inch and i9, maximurn clesrrancls equal 
to the insulation outside diameter plue 1 / 3 2  inch, 
Wires having an'insuktion autside diameter of less than 1 / 3 2  inch 
shall have a minimum clearance equal to $he outside diameter of 
the insulation and a maximum clearance sf 1/32 inch, 

c 

(b) 

A 

Reason: 
involve excessive costs, 

This tslerance is required because -&ecision stripping would 
I 

i 

Deviation 133 Tinning Conductors 

Rea€3ons: 
costs, 
thermal rshrmt, 

U s e  of *rdrrnaP @hrnt$ during dip tinning would incur exceZ3sive 
-. 

Dip tinning can be performed in a eatiefactory mannan: without 

SID 61-347c  



I_- Requirement: 
paragraph VI, A ,  3 ,  d (3)  "Tinnlng conductors. - A11 portions of stranded w i r e s  

i l l u~ tx -a ted  in Figure 7,  or by okhas MSFC approved methsds. 
shunt shall be  used ea prevent the solder from wicking under the insulation. 
Thermal shunfs may be omitted during dip tinning i f  no wicking QCCUFS under 
the insu la t i~n , .  
advantage of the depth of the terminal or solder cup. Form the ' k m k "  after 

(cf.  Amendment 78) MSFC-PRQC-I 58~3, dated 12 A p r i l  1942,  

coming in  contact with the Botedsz-aed area shall be tinned by the assembler as 
A thersnal 

Tianing on.wire shall extend only Ear enough to take full 

tinning, ' (  n4 

Deviation: (I e . e r'Bosk'' af$es tinnihg, Where $-gage and larger w i r e s  
a r e  utilized, pretinning i s  not r e q u i r e d  pro+ided said w i r e  is properly 
cleaned with Isopropyl alcohol. 

Effcstivitv: A11 Saturn S-€1 Ground Support Equipment. 

Requirement: 
' ' Solid huakup 

' L' 

0 .  I 

9 Deviation. 272a W i r e  Length 9 
' b r '  

kEFC-PROC-158A, 12 April 2462, Paragraph V X - A - 3 4 - ( 5 1 .  ' , 

w i r e  or solid bus wire shall not exceed 5/8-inch length between 
solder connections* 
salid wire leads. * '  

Deviation: Add to requirement: "Solid ground,bus w i r e ,  external to the 

solder connections shall not exceed 3 inches. '' 

Thirj rqquirernent does ndt apply to components with 
. 

i 

'printed c i r c u i t  board circtsitky, may be used; I$OWEVQ?~,  the length between 

i 

' :Reason: Applicable stranded w i r e  i s  not available for use on the effective 
units. 



t 

E f f e ~ t i v i t y :  
board assemblies: 

T h i s  deviation shall apply to the following GSE printed circui t  

ca - 8 5 3807 
G7-852216 
6 7  -8  522 34 
G 7 - 8 52 6 1 6 
6 7 - 8 5 2 6 9 6  
G 7 * 8 5 2 7 3 6 
G7-852686 
G7-852508 

G7-853t26  
C7-853131i 
G7-8535.74 
G7-853326 
G7 - 8 5 3 4 36 
c9-853339 
6 7 - 8 5 3 3 7 4  
G7- 853386 

c7 -853616  
c7 - 8 53686 
G7-853686 
G7-853833 
G 7 - 8 54456 
GT-871026 
G7-871036 

I 

T h e s e  Printed Circuit  Board Assemblies are to be used on the electramechzin- 
ical  mockrep 5n Models C7-4&* C7-48; and on h e  67-180,  C7-200 ,  C7-300, 
C7-400, C 7 - 5 0 0 ,  and C7-800 series, and any EMM - ACE end item reallo- 
cated t o  Seal Beach which u ~ e s  the above assemblies, and the CY-107 and 
C?-108 reallocated to MTO. 

Deviation 92 Spliciurr 

Deviation: Cables interconnecting the 6 4 - 1  09 Isolation and Drive Rack with 
the C7-101 Autarnatic Checkuut Computer main-frame and computer console 
of the Control Data Corporation S&eA Computer Group will require a splice 
u ~ @ g  ferrule  peeves (Burndy "Hyring") with jumper  wire to accommodate a 
common termination of twisted wire signal return circuits. 

Reason: The exiesting computer input and output buffer channels and the 
-le con.trol conaohe function use (24) twenty-;our pin terminating con- 
nectors carrying ( 2 3 )  twenty-~ree s'ignals and a aingle ground, 
automatic checkout buffer ing  equipment was designed by the C o n t r a c t o r  to 
use the  twisted pair concept to limit crosstalk and .interference pickup with 
each signa-l having ftbs awn grcpund return,  
output connectors a (46) forty-sir, wire signal and ground return cable must 
be mated to a (24) bvanty-$our gin connector, 
Contmctor proposes to terminate the gramd wires  of the twisted pairs w i n g  
a "Hysing" in cloae proximity to the (24) fxvecnty-lour pin connector and feed 
the terminated grounds to 
"Hyring" €or terminations of the ground conductare i a  interpreted as  a. &glice 
by the Gontrsactor per MFC-PR.OC-T58Ae The C ~ s t o m e r  verbally euggeeted 
that the (24) tvmnty-fsur piyn cannectors supplied by the Control Data Csrpo- 
ratio-rz be replacad with (61) aktyy-one pin CQIII-IE~C~CI~S on the computer main 
frame and control console, W i t h  the use of larger connectors, termination 

~ & e  

Therefore ,  a t  the computer input/  

T o  accomplish this the 

e connector on a single pin, The use of %he 

- 167 - 
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3, Technical Direetive &I-SAT -SII 74-63 directs the procuremeat sf 
the Control Data Corporation 924A Cornputas Group as a C Q ~ W -  

cia1 off-the-ahelf item, 
interface camgatible with NAA design criteri~n prior to the 
mandacture of the €%rst 
required NASA approval, 
Supplier by the Cormtractor w o d d  void the Computer Group 
warranty. 
computer by a si?conc% mac12het in case of a complete machine 
failure, impoesible without 8 second extensive modification 
requiring a prohibitive amount of system downtime, 

This prevented N M  from specifying an 

o systems since an NAA ddefga directive 
Madificatiion after delivery from &a 

The modification would a h a  make replacement of the 

D evi a ti on 
lll. 

Requiremnehk MSFC-PROC-l58A, dated 24 May 1962, ParagraphVI.ta.3.d.(6). 
"Unless otherwise specified, the splicing of conductors is prohibited. ' I  

Deviation: 
C7-41 Power Distribution Rack Console Set. 

Paragraph VI. A. 3 .  d(6) shall not be a requirement for the 

Reason: Cables interconnecting at circuit  b reakers  and power relays have 
a bombtail terminal cap (Amp P / N  36964). This cable i~ a four-canductor 
cable for 120/208-valt,  400 cps ac. Thia  power is switched through. a 3PS'E 
power relay. The neutral  is terminated with a bombtail terminal on each 
power relay. This is a lso true for the th ree-phse  circuit breakers. 
utilizing the amp bombtail, the mshielded length of the neutral  line can be 

By 

kept to Zk miIlhlUIT3 for RFg pX+QWCtion. 

Effectivity: 
ical Moekup and Battleship t e s t  facility. 

This deviation Is applicable to GSE Model C I - 4 1  Electromechan- 



Deviation Z69a Splicing of Concluctor~j 

Requirement: BufSFC-F)RQ&-i58A, A p r i l  12,  1962, paragraph 
VX-A-3-d(6), ' iUnless otherwiee specified, the splicing of conductors 
is prohibited.'' 4 

Deviation: 
to printed circuit board ground bus wiring, 

The requirements o€ paragraph VI-W-3-d(6) shall. not apply 

Reasan: To prevent schedule slippages which could be caused by rework 
necessary  to  eliminate the use  of splices on printed circuit board ground 
bus wiring. Possible damage t o  the printed board etched circuitry n1a.y 
occur during rework, 
printed circuit  boards, this could cause .extensive schedule problems i f  
scrappage results and replacement boards are not in stock, 
the printed circuit  boards are not damaged during rework,  the time 
necessary tar perform and document the rework would be  enough to 
jeopardize p r e s e ~ t  Electromechanical Mockup delivery schedules 

Because of bong lead procurement time €or 

Even i f  

Effectivity: 
Equipment to be delivered t o  the electromechanical mockup and Battle- 
ship t e s t  facilities, and those GSE ACE end times reallocated t o  Scah Beach, 

This deviation i s  applicable to all S-FI Ground4upport  



c7-35 P 
c7-35 3. 
67-38 n 
c7-46 1 
c7-43, 5 
&17-56 r. 
67-73 4 
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Deviation 286 Solder Application 

Requirement: MSFC-PROC- 158A, dated 12 Apri l  1962, Soldering o€ 
Electr ical  C-t)nnectione (High Rei iak i iky) ,  Procedure f n r ,  Parngr2ph 
V1,A. 4, C, (last sentence), "Flow (or dip) soldaring as prohibited,  ' )  

Deviation: in %he soldering of c n i i  n>ag.net w i r e s  to  lead wires  inside 
of relay assemblies, dip soldering is permitted for Fi l tor ,  Inc,  and 
Babcoclr. Relays 

Reason: 
2PDT relays with great success and rc lmbi l i ty ,  
d i p  solder process  is used a r c  listed in t h e  preferred preducts list for 
ABMA-PB-R- 187 {%he NASA contractual ri?lay specification which 
governs our re lay  procurement).  The dip solder pot uses si lver solder 
(95 percent tin, 5 parcent: silver) and Fi1tor u s e s  Kester  No.  215 resin 
solder flux, The si lver solder is used to ensure reliability during h igh  
tamper a b r e  ope ration, 
between 580 F and 620 F, 
a lcoho l ,  The relays are standard Qfi-the-shelf proprietary items for 
which no developtnent costs were iAcrnrred by t ~ s  program, 
deviation is not granted, the supplier wi l l  be forced to  deviate f rom a 
p r o c e s s  which, based upon past  experience, has  proven  t o  be reliable 
for  this specific appl ica t ion ,  

EEfectivityr: 
c quipme nt e 

Dip soldering has  been utilized in  the rmnufscturc  o€ staitdard 
Relays on which the 

T h e e  older pot t e m p  r atur e i s  maintained 
Flux on solder joints is renioved by  i sopropyl  

~f tiiis 

This deviation shaZl apply  on all S-I4 Grcxand support . .  '. 

New Page 



Desriatisn I 3 2  Solder Application 
t - 

Raqufsemeart; MSFC-PRBC- 358A, dated I 2  April  1462, Paragraph VLB.  1 .b, 
'rSpXic:e. - Splicing of conductors shall not bc permitted, I t  



Reasons: 
to this tolerance would grea t ly  increase cost, 
delamination is allowed, an extremely high rejection sate can be anticipatisd, 

( I f  snug f i t  is interpreted a6 =k+o.0002 inch, Holding dril led holes 
(2) i~niewa3 this arnoasnt of 

Deviation I28 F l u x  

Deviation: After soldering, a11 flux ahall be removed e " 

Reason: No f lux  rather than any excess flux ehsuXd be specified, 



The wire shall 
MSEC-FROG-I 58A, paragraph VI, B, 3 ,  b ( l ) *  - "Side Routs - 

., . . . . An area of 20 percent f r e e  space shall be allowed at  the 
top of the bifurcated terminal, 

Reaeon: 

that the ground aebrntr approach ZCFO re~istanc~ a@ m a r l y  as possible. 
arc attempt to achieve this near zero condi t i~a,  the Automatic Checkout 
Equipment printed circuit carr ier  c a d s  were designed using 

Digital logic circuitry by i t a  very nature i s  highly ssascaptibie to 
false triggering from high line transients, For this Tealon, i t  i s  essential 

%Ira 

ground xrtezrn wire possible, 

Jn order to meet the abtave reqairements, i t  would be necessary to reduce 
tlzc size of thia wire by a considerable arnawt, elms! creating a condition 
contrary eo good digital logic design practica. 



Rcqr;airemeexlt: &4SF"(;-PROC-I 58A, 12 A p r i l  1962, paragraph VI* B,5,b 
"An inspectian o f  tho printed circuit  boardealal l  be m a d e  '$&fore mow-nting 
the components to be soldered, 

Deviation: Presoldesisng and postsoldaring requirements, An inspection OS 
t he  printed circuit board shall be made before molantiing components to  be 

The pr~tsenice sf 

soldered and attar soldering 5paraticrn has been completed, 
presence of p 1) e t t  

The 

Reason: Itern (7) implies some work has bean done on the board, 

Requirement: MSFC-PR0G-l58A, 12 April 3962, paragraph VI, B,5,c ( I )  
t"RegardEea s crf visual appearance, a13 component leads and terminalfz s h a l l  
be cleaned just prior to soldering," 

Deviation: Regardleas of visual appearance, a13 coniponent leads and 
terminals shall be cGaned within 24 hours of soldering, 

Raaacams: "Just prior" is indefinite, The 24 hour period .tarould permi t  

alter cleaning, 

.t 

cleaning of parte on a prior shift, Parts waul$ be stored in cellophane bags 

Deviation 3CQ Clearances f o r  Crys ta l  Can R e l a y s  - -- -- ~ c 

Requirement: M S F C - P R ~ C - - ~ ~ ~ A ,  12 ~ p r i l  2962, P a r a g r a p h  'VEB.%.c(3). 
. e The minimum distance from coniponent end seal tu the  start of bend 

shall be I l l b - i n c h ,  I . .  I \  

D~vis t ion :  
1 / 16 inch whenever space does not permit t h e  required distances, 

Crystal. can re1.ay.s may have bends and ckearanses less  than 



Reason: Na f l a x  rather than no excess f l u  should be specifiedd, 

Deviation 3 41 a. Terminal Shank Tolerance 

- 2 7 1  ,. 



i 

Deviation f. I 4  Swaging $sal 

2 ,  

2 I 

Swaging too8 * I) a 48 degZ"eef3 f 32 degrees shewn i n  
Figure 23,- 

48" s 12" 



De viat ion 3 4 5 Coating 

Reqctirerrtent: "Coating - After 
wir ing ,  fmetionza% checkout, and acceptance by inspection, the board &hall 

MSFC-PROC- 158A,1 Paragraph VI, E. 5. j, 

Deviation: Delete the requirement of this3 paragraph r z ~  applicable to the 5-1.1 
g.rowd support aatomatic checkout eqdiprnent used 0x1 the electromechmlcaS 
n I oc kup * 

Reason: The electromechanical mackup ground support automatic checkout 

Becauee of thise it i s  expacted that many e'lectrical changes will  be required 
$wing systems de-bugging. 
circuit board having a conformal coating are  rnlzch I - I I O S ~  difficult t o  makc 
khan a board not having such a coating,; also, ts rework a coated board, thc 
exposed areas of the board would have tu be re-coated, 

cquiprnent will  be the first $roductiOn-trpe   stem to bo placed in opera t ia~~.  

It should be noted that changes to a printed 



-- Reason: Parts ME18ZI-C)lI 1 and ME455-QtOQ arc to hc manufactured by 
~ r o w  Engineering ~ a , ,  ~ n c ,  of r-iuzatsvi~~e, Alabama, Brown Engineering 
shop personnet are  certified by NASA to pariorsrz electrical fabriineion 
operations in accordance with MSE'C-PKBC-256, 

Effectivity: 
3 

As callcd ou t  i n  tire deviation, 
-, 

Deviation 364 Potting Procedure ---__ -.- 

-- Deviation: Delete the requirement for complianzcc with MSFC -PRBG - l 94 

trical Fabrication, Pn*acecf-t.tre: I5r, dated X March  1964, a6 applicable to 
in its entirety,  and Y U b G t i t u t e  the requlren1ents of MSFC-PROC-256, Elec- 

the fOllowing items: 

Re2isan: Part8 PxdEI8l-OIll and ME455-0100 are to be manufactured by 
Brown Engineering Co, ,  &IC. , o f  Huntsville, Alabama. B r o m  Engineering 
shop per~onnel .  are cerkfied by NASA to perform electrical  fabrication 
operatlanfs in accordance with MSFC -PROC -256, 

4 

Effectivity: A s  caZled out in the deviation - 
f 

- 1'74 - 



Deviation 3 7 t h  

Requirement: MSFC--SH"EC-i54(2 )I dated 15 June 1964, paragraph 3, 2 .  1 1  
l'Alumtinni~ foil. - A h . i l r ~ l n u ~ ~ ~  fail used to protect cleaned surfaces shall be 
dry ann.ea'fed foil conforming to Specification &E&-A- 148, ' I  

i 

Reason: 
precision cleaned items. 
a dissimifsr metal create8 a condition under which galvanic corrosion becumea 
a problem. 
part ma+ fine finishes and cut  os otherwise damage plastic dealing slzrfacew. 

Foils meeting the eubject specification have contaminated known 
The aluminurn when used against a part made from 

Creases developed in the aluminum foil, during wrapping (of a 

Effectivity: This deviation shall apply t~ all S-a Ground Support Equipment, 

Deviation 247 Cable Lay Patterns  ._ . - - .~~ .__- -- - ~ - -  

Requirement: MSFC-SPEC-332A, dated 16 March  1964, Paragraph  3: 1. 
"Detail requirements for individeral cables: - Detail requirements, OF 
exceptions applicable to particular types of caWes, aha11 be as  specified 
in the individual cable tspecification sheets. I , t t  

Deviation: It i s  requested that cable lay patterns listed below be incfuded 
in the supplement ta MSFC-SPEC - 3 3 2 ,  and tha t  individual gpecification 
sheets boa these be issued and hcEudecl in the specification. 

J 

Redssn: The cable lay patterns LisLed below are  not covered by the original 
or the 1most recent %63ViSiOrX of MSFG-SPEC-332. Sines these lay patterns 
are  a part ob the design, and equipment i s  already in pr~dtaction and accept- 
ance stages, this deviation, therefore, requests their immediate inclusion. 
Details 04: the addlticanai lay patterns required are: 

I .  3 No. 4 AWG SC wi th  rB/S 

2. 3 No, 8 AM'G sc with u / s  

- I'S8 - 



IO. 60 No. 16 ARWG SjC with O / S  
t 

1s.  2 No. 4 AWG sc with or's 

12. 30 No. 16 AWG with DO/S 

1 3 .  5 No, I2 AWG TQS3 and 20 No. 16 AWG - with DO/S 

16. 8 No. 16 AWG S(3 with O/S 

IS.  1 NO. 8 AWG SC with. O i S  

19, 2 3  No: 22 AWC TP with o / s  

21, 8 No. 20 A W C  TTSJ; 2 No. 20 AWC TPSJ; 2 No, 20 AWG sss; 
and 24 No, 20 AWG sc: - wiela ats 

22 ,  54 Ne. 20 AWG S S S  with 01s 



sc = slng2c conductor 
SSJ = single conductor, shielded and jacketed 
T P  = twisted pais 

TPSJ = twisted pair, ~ h i e l d e d  and jacketed 
TTSS = twiB%ed tr iad,  sh ie lded  and jacketed 
TQSJ = twieted quad, shielded and jacketed 

g'zo/S = double overall BFI shield 
01s = cstversll RFX shield * 

Effectivity: 
MTC? and is,MK. 

This deviation shall. be effective on a l  GSE deliverable to 

Deviation 246 Delete R e q u i r e m e n t &  
-I_---. - 

3 
Requirement: MSFC-STD- l05A, Synthetic Rubber  Age Control of, 
Standard For, dated 21 December 1962, 

Deviation: Delete the requirements for compliance to MSFC-STD- 105A in. 
i t s  entirety and substitute the requirements of A R M k  103509.3 1 1  a s  applicable 
to the following items: 

NAA/SlD Control No. 
(Adjustable Compressed 

MEZ84-0092 -0201 (first 15 units) 
ME284 -0091 -8202 {§irst: 13 units) 
ME284 -0092 -0203 (first 4 units) Gas Pressure 

Re gulalor s 1 h.aE284 - o w l  -0205 (first unit) 

- 180 - 



Reason: 
ASMA 10509311 prior tu impasition of MSIFG-STD-105A. 
diaphragms used are  t o  the requirements s f  ABMA 10SO33l I d  
requirements of MSFC-STD- 105A at this time would involve a schedule 
slippage of about 4 rnvntkrs in delivery time. ihtl units manufactured or 
being manufactured after the Listed units wi13 comply with the requirernsnte 

listed items are replaced, they wi l l  be replaced with  diaphragm^ complying 
with the requirements of MSFC-STD-105A, 

The items listed were nsanufactured to the requirements of 
The rubber 

To invake the 

of MSFC-STD- l 85A,  When the diaphragms presently i n ~ ~ r p o r a t € d  the 

Effectivity: As called out in the deviation, 

Requirement: MSFC-STD- 1 1. OA, add th.e following new paragraphs: - 
3 .  1 .  14 Vented lL  - A vented gr i l l  is defined as the front plate of an 

assambay tha; provides for intake or exhaust of air required for cooling t h e  
e3ectfanicferec$ric~B parte located in a rack. 
indicating devices a re  .not normaIly mounted an a vented grill ,  

- 
Electronic controls and 

f 18k - 
r- 



Special application gri l ls  designed by Pdo-rth Anrerican Aviation are reqrxired 
t o  match the different coaling requirements of the various s i t e s .  

Deviation 24ya CSE Models EX? -8 and H? -18 

Deviation 
apply to GSE Models $37-8 and H7--18. 
used in lien 0% 2be requirements of this specification as the design and 
fabrication cr i te r ia  f0r these models. 

The requirements of Specification MSFC-STD- 1 1011 shall not 
Good commerciaS practiccs 'shal be 



Deviation %fi 
a?. 

% 

Requirement: MSFG-STD-11 QP,, 16 March  1962, paragraph 4, 3 .  - ' I h l l  
assemblies and units shall be mounted on sliding enmpa3ntsnE;a BO a8 tn be 
easily removed S T Q K ~  the housing. 
to the chassis.  ( '  

A11 panels shal l  be maanted perpendicular 

l__l ULd Deviation: 
smbject t~ slide, motustin.g provisions. 
application panel aseemblies: 

Limited special application panel assemblies shall not be 
The following are tmderstoad aes special 

a.  Indicating and control type panel assemblies where nn additional 
c i r cu i t ry  is prwided except by the panel. face .  

b. Large assemblies such as patch panels where either weight oq 
wiring limitations or both preclude elide mounting p r o ~ i  sions.  

Reason: Indicating and control type panel assemblies are of 1uw weight.; 
t hey  have little or no interior wiring and mechanically have no sequi rem~ent  
for a chassis either to s u p p o ~ t  or to contain additional. electrical companen.ts, 
Exanr1pPe 23: 

Hssermbly No, N 0 3-33 e n t 4. a 1 CI r e Model 'Usage 
1 _ 1 1 -  

__I 

c7-872692 P"ropcl1ant systems assembly 67-801 
c 7 -  872455 Side load arrest ing rncchanism 67-801 
6 7 - 8 5 2 1  76 Destruct systems display c-7-802 
G7-8'52126 Destruct  systems control c 7a802 
c 7 - 8 5 4 5 9 4  1 Power controi panel c7-106 

-- 183 - 



Since bulky assemblies such as patch panels have B rargc quantity 04 wises 
terminating inside the sack OF bay, retraction of mating cable assemblies 
cannot accomplished within the timlting dimensitma1 v n h m e  that i s  pro- 
vided without modification of supplier items, rack odificaticpn, and complex, 
rmproven wiring techniques. Eualmple$: 

* ,  

NomenclatUr@ 
---...- 

Panel assenably. systems patc 

Patch panel assembly 
Patch panel assembly 

Assembly No. 

GJ-859935  
G7-872706 
G9-832117 

- 

New Deviation: - Limited speeial-app'Pitatiogz panel assemblies shall not be 
subject to slide rnoanting provisions, 
special application panel assemblies: 

The following art understood to be 

a. Indicating and control-type panel assemblies where litele os no 
circui t ry  is provided except by the panel face. 
connectors m a y  be mounted on a, shor t  wrap-around chassis.  

Meter wtxunts and 

b.  Large assemblies s u c h a s  patch panels where e i t h e r  weight  or 
wiring limitations, or both, preclude slide mounting provisiorie, 

Reason: Indicating and control-type pane1 assemblies are  02 ~ Q W  weight; they 
have little or no interior wiring; and mechaaically, they have no requirement 
~ Q T  a chassis  either t o  support or  to contain additioxraf electrical components, 
except meter  shunts and connectors. 

* 

Examples: 

Assembly No. Nornenc latus e 

Propellant systems assembly 

De strllct system 8 display 
Des t ruc t  systems control 
Power control panel. 
Power controf panel 

Side load arresting mechanism 

Model Usage 

Since bulky assemblies such as patch panels have a large quantity of wises  
terminating inside the sack ox" bay, r t ~ t r a ~ t i o n  of mating cable assemblies 
cannot be accsmplishcd within the l imiting dimensional volume that is p r s -  
vrided without modification of supplier i t ~ n ~ s ,  rack  modification, a.ad 
complex, unprcrven wi ring teechniqu.e s . Example 8: 



Deviation: 
drawer assemblies shall be rraounted on sliding components 80 as to be easily 
removed for service except drawers  ~omrne  rciafly procured, designed to 
rack mount using the front panel. A caution decal a s  shown in Figure 1 $hall. 
be conspicuously located 0x1 the front panel of drawer as3ernblies that are  
not mounted on slides. 
chassis .  

MSFC-STJP-1 LOA, dated 16 >Larch 1962, Paragraph 4, P I  " A l l  

A11 panels shall  be mounted. perpendicular tc, the 

Figure 1. Carztian Decal 

MATERIAL: Elastomeric film p e ~ .  MIL- D+-8634, T~rpe E1 
{Pressure sensitive adhesive) 

NOTES: 

3 

1 .  Balance format about vertical  centerline of plate. 

- 185 - 
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2. Colors:  Background yellow number 27655 per 
FED-STD-595. Lettering black number I7875 
par RED-STD-595. 

3, Identify bv rubber wtanping part number ( J I I  b a c k -  
ing material using s 12 high  characters ,  

in &e front, 



MSFG-Bvg,  112443376, dated 15 September 1'4kbl, paragra.pb 4. 5 . 2 ,  
Advanced -.- -,-.-- schematic,  -"An advanccd schematic i s  a s c h e m a t i c  diagram that 
contains additional information for exact terminal.  numbers and wire con- 
nections, but without exact physical location of components, The c:xact 
b u ~  rannectisns shaIl be shown in a separate  portion of the drawing  i n  order 
to enharxcc c i r c u i t  canfiglxration. 
information of a wir ing  diagram except for wire routings. 
schematic i s  most useful for maintenance and trouble location, ' I  

--. Dwia t ion :  M S F C - h g ,  10443.376, paragraph 4. 5, 2, kdsianced schematic, - 
An advanced schematic is a . a @KIVSS all  of the information of a wiring 

io c at ion. 

The advanced achematic shows all of the 
This  t ype  o f  

.$iag%%lTl except for Wire roUtingS and Wire numbels .  ?'hi8 type , , , 

Reason: S&ID Design Engineering makes a double enkcred harness assembly 
drawing  to control the manufacture of P;SE wired assemblies  and sub-  
assemblies.  This document p rov ides  an2 effective method for control of w i r e  
identification axid wire  specificatian. h addition, the harness assembly 
~ e r v e s  a s  a reference index of all interconnections for use i n  niaintenanee 
and manufacture. 
c o n d u c t o r ' s  destination from a par t  may be readily determined by using the 
applicable harnears assembly drawings, 
designation being listed in alpha-numeric sequence, 
l i s t e d  twice in the automated harness assemblies. 
to CSE drawer schematics drawings will not be reqraired for the follpwing 
reasons: 

The number of wire connections on a part and each 

Thi5 is due to the part reference 
Each wirk nurnbcr is 

Adding the w i r e  number 

l ,  Changes to the w i r e  list that affect wire specification wi1Z P G ~ U ~ F ~  

sseignment  of a new v4r.c number, This type of change w-ill 
require revision to t h e  harnmss assembly only, provided  the 
advanced schematic docs nat include the wire number  as rcdun- 
dank information, 
cost@.  

This provides reduced drawing maintenance 

2, Kke tst high density packaging ,  40% sf the  CSE drawer wi r ing  is 
less than 3 inches in length ,  
pksylraica.lly stamped on  the  w i s e ,  

Therefore ,  no w i r e  number i s  
Placing q wire number on the 

3 



. .' 

k 
(. 

schematic  which does not Cxist 0x1 the wjre  in the  associated 
* drawer  w111 cause unnecessary cunfusion in. trevbfe shooting b y  

implying tha t  a numbered wire  should exist, 

3 ,  In trouble shooting the drawer wiring, a continuity check '~iill 
bc made by a point tcr paint resistance measurement, 
cuampke would be checking Prom a wire termination p a i n t  on a 
sockct contact to the termination point of the conductor csai a 
terminal Krrarcl, 
tho aid of a wire number on the advanced schematic, 

W typical 

Th i s  type of test  may be performed without 

BeviatiC;n -I-?^. ~ "--_ 28% __..__- Reference , ~e~~~~~~~~~ 

Paragraph 4. 3. 3 .  "Component Identification. - Each. comp~nent of a unit, 
assembly and subassembly Bhall be identified 6 t h  legible masking a8 specified 
in Standard WISFC-STD-141 and located in a conspicuous place adjacent to 
tF?e crsgnponent. I '  

i 

Deviation: Delete references to hrlSFCISTD-14i in Paragraphs 4. 3 ,  2 and 
4. 3,  3 ,  and substitute "MAO303-1032. I '  

Reason: Standard MSFC-STU- L4Z is not sufficiently clear- or complete in 
defining electrical  designator requirements f a r  use in S-ET ground support 
equipment. 

Requirement: MSFC-STD-I. IC)& 16 March 1962, paragraph 4,4, 
ltElectrical Design, 
requirements of  standard MSFC-STD-163, * d ' I  

I_?. 

Electrical equipment design shall conform to the 
_c 

Deviation: 
connectvrs which are accessible after as sernbly and installation need nut 
have contacts a€ a box-mauanted connector terminate individually at a 
tc rrninaI board, 

~aragraph 5, f , Z  of standard MSFC-STD- 163; removable contact 

Reason; 4E connectors a r e  accessitrle, termifzal boards art '  DQ'~.  required,  
P 





Pn order t~ reduce the stxppIy E ~ Q C ~ S  and the srwiter of connector s izes  that 
had to be maintained, a, connectar standardidation had been. iniplcmented 

j'f: 
each spare connector cctntac=t is to bc wired, there wmld be a need for niwy 
which, in 3OTTle c a s t s ,  scswlted ir, a aaxgc percentage o f  spare cuntscte,  

tessmjnal boards which would necessitate design changcs. 

Deviation 2 37 Multiple B r a n ~ h  W i r %  



7 



t 



Terminal board terminals shall  preferably be lettered os nurribe red cor re-  
sponding to their respective c s ~ e c & o r  contacts. 
terminal board designation number shall. correspond to the c u m e c t o r  designa- 
tion number. 

It is pre ferred  that the 

EXAMPLE: J4 contsct G is wired to 'FB4 terminal  G. 



, 

The  c 7 - 6 0 3 ,  Pneuxnatic Checkout cssasole, has limited space in% number of 
areas', making i e  necessary ta terminate wires  from mom than one connector 
on each terminal board. 
MSFC-S:TD-163 in a number of areas. 

This makes i t  impassible to TUmpLy with 5 * 4 , 4  of 

Effectivity: AI1 GSE. 



Because af Ohia design approach, it hllows that the use of anby one C S ~ B B C ~ O ~  

contact is inadeqaate to acccrmrncldate each wir ing  shield separately. ?'bare - 
fore, resC3rving the last lettered ar n u b e r e d  conrnectss CQsntact far tha 
shield cannot be applied to the S&ID separate: shield approach, 

Effectivity: This deviation i s  affective an al l  5-11 Automatic Chsckisut 
EqUipmerPt: c'p-44, e;-?-48, and c7--10(3, c7-20Fds CY-300, c7-400, C7-5Q8, 
and C?-$00 series equipments, 

.Beviatiorr 242 Chassis Ground 



I2cviariorn 202a Spare connector Conlrrc t 8  

Tleqsxirement: MSFC-STD-21OA9 dated Xb March 5862, Paragraph  4.4. 
"'Electrical eqiiipment des ign  shall. confarm ta the requirements of Standa rd  
L%!FC;*STD- t 6 3 ,  ~ ~ . 11 

&&5FG=S?'D- 16'3, dated 15 kParch I9$Z, Paragraph 5. t .  2: 
'*Connectors. - Each contact of a box-mounted connector ahall. be individu- 
al&?- terminat td  ae a tcrrrrin;r% board, ' I  

Deviation: 
f o r  the C7-41 remote pawar distribution rack OT the  C'7-603 motorized switch 
C i P C r z i P r y .  

Paragyaph 5, I 5)  2 of WFa;-STD- 143 sha1L not be a. requirement 



Rcliabbaity i o  a n2ajar cansideratisn i n  thjs  n1ode.k s b  eqkripmanl, 

level 63f relia.bil i ty.  

Several  
circuits have a eriticafity rating of L. The additiorr s f  terminial board.; between 

control c i rcu i t s  and the components I S E ~ V ~ ~  on ly  La degrade the existing 

Dew,iatir>n: ~ a r a g r a p h  5 .  3 . 5  shal l  not be +a requisernrnt for ~ 7 - 4 1  control 
c i rcu i t  or C7- 603  stage i s o t a t i ~ n  switch c i r c u i t r y .  

Reason: %he wiring of circuits directly from the box-mounted ccrnnectora in 
the console interface to the  mu plc isolation switch and thence t s  tnrtnlnaP8, 
meet8 the intent of the cantrachrnk specification., though i t  does ncpt meet kh.ha 

wiring changes between the multiple switches and $he remainder sf the 
cons ole: cir c u i  t s * 

letter al Paragraph 5, 3 .  5 .  ‘rhe existing tarrninnl braareas provide for fatrare 

Flexibility to change wiring between the  console interface connector and tke  
mnulfipfc switch is not n e c e s s a r y  because this wiring wit1 never  need to Ise 
changed. All the circuits available have been wired. 

Because the multiple owitchee; a re  required to s;irnttltsraaously  pen or close 

switches is necessary. The C7 -4 1 consiats  pr imari ly  ~f ind iv idua l ly  mauntcd 

C O ~ ~ Q R ~ R ~ S ,  by nature, contain jndividual  terminals desrgned to t ~ t t  cwngected 
directly to the sack interface connector ,  

GSEJ stage circui ts  f,, isolation purposes only,  no reconnection of ex! sting 

higK carrent relays,  high c u r r e n t  circuit break ~ and bus kia-6.s< ‘These 



Effectivity: T h i s  drviatiors is applicable to the C7-41 Control G i ~ c u i t  and 
c7- 603 Stage Xso%at-ian Switch C i r c u i t r y .  

Requirement: MSFC-STD-E I O A ,  dated 16 -March 1962, paragraph 4:. 4. 
Wectr ics~ .  equipment de sign o h a I ~  C O ~ ~ Q X Y Y I  to the requirements of Standard 
M,SFC-STD-163. . . I '  



4,  Coaxial. -type comectors  

IC_.- Reason: S i n c e  digital sys tems design d o e s  not require  spare c i rcu i t ry  in  the 
same manner as standard malog  sys tems design, a large measure of Ilex- 
i b i l t y  is achieved within S&IW equipment by using vertical signal drstsibutors 
and patch panels, In a$dition, ithe ube of c r i m p t y p e  rernc,val-sle csnztact 

Example: J4 contact C i u  wired to TB4 tsrrr?ipr.al G, 

Deviation: 
for ic9-41 control and power circuits;,  

Paragraph 5, 4, 4 ( I€  MSFC-STD-I 6 3  shall  not be a racpirament  

.- Reqiairement: MSFC-STD- 1 I OA, dated 16 M a r c h  1962, Paragraph 4-4, 
"Electrical  equipxment design shall conform to the requirenrents orf Standard 
MsFc-sTB-363 c a d a $ 1  

MSFC-STD-143, dated 15  March 1962, Paragraph 5: 1.2, "Gopanectors - 
a terminal board, I '  

Each contact of a box-mounted cnn.nector shaU be individually tesrJliXla.ted at 

Deviation: 
lo r  digital logic equipment internal LO a rack or bay when employing remov- 
able contact (crimp-type) connectors or the foIlQwing solder-type connectors 
which were urzed in the original design and do not have an equivalent removable 
contact {crimp -type) coxmeetor s available: 

Paragraph 5 , 1  e 2 of SFC-STD-143 shall not be a requirement  



cortnecto r s l  where possible without redesign, s d d s  in the design change 
f lexibi l i ty  o f  thc equipment. Therefore,  rewiring of d r a w e r  systems for 
design changes wjll not be sequ.ised s ince  the ~ X Y X W ~ K  wiring w i l l  encompass 
file' total hligitai ca,pabt~ii,y 

In s s d e r  eo sedizce fit;$? dtq3pl.y Htocks and the number of connector s i ze s  that 
ha3 t o  IX maintainecj, EL connector standardization had be& irnpleri, enteci 
which, in sonrr: cases ,  PCBUKtEd io a l&l-p?  +m33xtage of spare  contacts, I3 
each spare c~xhnectssr crpntact were ta be wiredS these would be a need f o r  
many terminal boards ,  which would necessitate design changes, Thus, this 
technique meets the design intent, although not the detail requirement level, 
ob Paragraph 5, l -  2, 

This  deviation request has already been approved in principle, 
No, 18 to SPD 6l-3b2,  Paragraph 5 , l  I 2, removes the  requirement for 
wiring spare contacts eo terminal b a r d s  when box-mcaunted removable 
contact (crintp-type) comectors are used, 

setriation 

k 

The p r e s e n t  deviation, therefcare, requests the same exemptiun to  be applied 
$0 s o l d e r - t y p e  connectsrs which w e r e  used In the original design and do not 
have an equivalent remmvable cunta-ct (crimp-type) connector available. 
S&ID wit1 employ crimp-type cunnectors in place of s o l d e r  - type  connectors 
where possible without causing redesign, i .  e .  w h e r e  a cr imp conn@@%or i s  
completely interchangeable with the original ~iaLsZer connector a 

Onty three conditions prevent replacement of solder-type connectors with 
c r i m p - t y p e  connectors 0 x 3  the automatic checkout equipment, an one case, 
facility power cclnnectsrs (Pyle National. P201352, P201354, and P251374) 
are used which ernplay a d d e r - t y p e  contacts sf No. 8 Bize'ar la rger ,  Pyle 
National does not manufacture an  interchangeable connector having &movable 
( c r i m p t y p e )  contacts, Changing to another co;rmec9;or of a cr imp type would 
necessitate dhariges to inteseannectang cabling in addition to the effect & the 
equipment itself, 
i t s e l f  ~ C ~ L Z C ~ S  the gr0babi1i-t~ of having pi11 push-out p r a b l e r n ~ ,  
times arisae with soZdf3r- 

The i&erant s tu rd iness  of such large pin connectors in 
which some- 

pe connectors, 



.+ ,-. 

Deviation 434 

Requirement: FallSFC-STD-9 1 OA, Paragraph 4. 4, “EE;lecB~ical equipment 
design sharcorafurrn to the requirements of MSFC-STB-ll6.3, e . I 1  

MSFC-STD-163, Paragraph 5 ,9 ,6 ,  “Controls to be u s e d ; s r  operated in 
crnergepcies shall b e  located in the lower right-hand area af the panel. ’ I  

Deviation: Add the following sentence: 

‘’Emergency controls an the propellant systenis panel may be located in the 
lower center  area ud the  panel,” 

Reason: 
LOX and L h i ~ .  The emergency controls w e r e  piaced in such  a p c ~ i t t i o n a s  
t o  be closely associated with. their respective functicmaI areas rather than 
placed in the lower right-hand corner ,  
limited panel and rack space and maintain 3.11. orderly appcaisraiice and 
functional grouping on the paizeI. 
in MSFC-STD-I 63 h a ~ c  not been ~o~npron>ised. by uie ralot.atioli 0.i the 
switche53. 

The controls on this panel were  grouped into two functional a r e a s r  

This was done in  ~ ~ r d e r  to  C ~ ~ H B C ~ V C  

Safety and operatiorxai aspel-is 2;s se t  for th  

Deviation 425 Indicatcsl- t a m p  Calor CWJC ------ 



(a) R cd .. indicates Paibure, d a n g e r ,  or condition prohibiting operatian; 
for example: AIR OR INVERTER OFF.  

(bj Yellow or amber  - indicates caution, tcch-micsl hold,  or controlled 
tempo r a r y i nt e r I' up t i on ; fa P t- x AM p -i e : 230 LR (. 

54 evi at ion: 

(a) ~ e d  - indicates e I a Q~FI: INVERTER OFF (Note,  the r*ppower 5 r ~  

indicator lamp for commercialby prscured drawers ,  may be rad) ,  

Reason: The commercial electronic equipment industry typically uses red 
or amber Bights to indicate when tho equipment power s w i t c h  i s  in the on" 
pesition. Electronic test equipment manufacturers a s e  of red O K  arhber to 
caation the maintenance personnel that  the equipment has 11 OV - 40 cycle 
applied to the power  transformer.  
operating and maintaining the ground support equipment must have heen 
schoerltld i n  the use of complex t e s t  i n s t r u m e n t s  which ut-iliae red or ambei- 

site to calibrate and troubleshoot t h e  ground support equipment wi l l  contain 
coxnrnercial test eqrkipment (frequency counters I oscilloscopes) which  u t i l i ze  
a red or amher tigh$. to indicate power on. 
a W 3 W E R  ONiE i s  clearly pr in ted  above the indi ta tor  light and associated power 
switch to prevent pe~-sonneb unfamiliar wi th  the equipment operation from 

C O W Q ~ ~  i s  to monitor, display,  and .control the significant s y s t e m  detai ls  a% 
the 5-Z atage during tes t ,  

The technica l ly  t r a ined  personnel 

d O P  ii3diCi3.f.ing ' B O W e K  On, ' I  In addition, Ynobb.ile eq.Laipmf.nt QSed at each 

The functional designation 

misinterpreting khe red OF ambr?r iighe, The purpose of the test conductor 

* 

-' 2432 - 



c 

necessitate re  -identification of she h a r d w a r e  d u e  t# the different inc3icamk 
past x;ttsn-ibr?r. 
modifiCatlon kits f o r  d e l i v e r e d  end i t ems ,  

This change wiczruld require  new SbID drgwings axad nssr~ciated 

Deviation 16 Steel Rack 

Steal rack. Steel rack componentis shall be as specified: 
-I_ 

5.1.  f 

5, 1, 1, 1 Frame, The rack basic frame s h a l l  be Emcor Modc l  F R - 2 8 A ,  or 
approved eqzaai. 
(including pontoon base)  by 22 inches deep, 
capable of accorrrrnodatind a standard 19 -inch panel. 

F r a m e  dimensions shalt bas 85.875 inches high 
The frame shall be 

5 .  l a  1,2 Pontoon base. 
number PB-22A,  QT approved equal. 

Each rack sha l l  be furnished with a pontoon base 

5 ,  1,1.  3 Rear  door ,  'Unless otherwise apecified, each r a c k  shall, 
accommodate a r ea r  door, Emcor nii~nber DO-788 or DQ-788RM, 
or approved equal, The suffix R H  shall indicate r igh t - s ide  
mounting hinges * 

Deviations 2 

5.  i ,  I. Steel rack, 
Specific atiom MIL -I - 6 I. 8 3. D 

The rack assembly shall rnG"ctt the  requirements of 

5. 1 ,  1,  1 Frame. 
p ~ t o o n  base) by 22 inches deep, 
accommodating a standard 19 - inch  panel. 

Frame dimensions shall  be 85*  875 inches high (includirig 
T h e  f r a m e  shall be capable af 

5, 1, I .  2 Poneo5n base;. 
an integral  base is not provided wi th  the rack assembly. 

Each rack shall be furnished with a pontoon base i f  

5 ,  1, 1 ,  3 R e a r  door,  U n l ~ s s  otherwise specified, each  rack shall 
accommodate a r e a r  door. 

- 293 - 



. /  Deviation I83 Frame 

Deviation: The ateel rack basic frame shall conform to the? requirements of 

ahall  be X9,31 inchas$ and the tapper pane4 opening ~haaff be H9,31 inches, 

51,$1 inches, 

$&sldE) Specification ControP Drawing &a3 18 1 -0021, The Ipwer panel opening 

Depth of the consofe sha%F. be 30.04) inchas, and the overall height shall be 

Tba seduction of +&-e overall height to 53,89 inches is the result: of the pre- 
vlrsus ckangea and the incorporation of standard rsglsoke structural member 8 

iato the &onsole design, 

Deviation 387 



Deviation 368 Panel Height 

Deviation: Add  Ptp the above height: requirements of D r a w k g  E 10443409: 
24.5 inches, 

Reaaon: 
Saturn S-XI is performed makes it necessary  to group legend l igh t  indicator1; 
in familks,  i. e .  , engine, ignition, pressure, electsirai, etc. T h i s  has 
been done can the discrete dieplay checkout e ~ p i p ~ ~ ~ e n t .  

The operational sequence by which the checkout procedure for  

Due to the quantity of displays required on Modal  2"7-212, th-cee 24. 5- i txh  
panels are used on units 3 and subs, and #xm on the EMMal%, 
heights, -we find '73.  5 inches required for 3 and subs and 49. c) inchcs on the 
EMM. To provide the same number of displays u s i n g  K 7,5-inch  panel^, 
which% required tu  mount the display lights,  six separate panels would be 
required Q X ~  3 and subs,  totaling 9 3 .  f9 inches and $2. 0 inches 0x1 tire EkiM. 
W i t h  suppox-ting hardware, this woriId require one additional. r a c k  Car the 

By totaling panel 

EM%& and addi t i~nal  r ack  for Lhe 3-and.-subs equipment, 

- 205 - 
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6 .  

7. 

~injsnizatiorn of the docamentation of Stardwaae 

Cornp9.iar.lce with the  simplicity requirement a6 set forth in 
Paragraph 5. 1.5, MSFG-STD- 163 S 

Effactivity: This deviation shall apply on GSE Model Cy-212, Discrete 
Display Rack. 



i 

' I  
" i  

Deviation 220b Lettering Style 

Requiretncnt: MSFC-STB-lOOA, 16 Miarch 1942,  paragraph 5,2 .4 ,1 ,  3 
Style: Lettering &ylc ski l l  Be in accordance with Drawing 88'390403. rt 

< 
Devi'atian: 
or be upper case Gothic le t ters  and Arabic  numerals without serifs, 

Lettering styfie sha l l  be i n  accordance with Drawing Dl3990407 

Reason: Initially released panel drawings did not specify the exact s tyle  of 
lettering to be used. Consequently, a style of Eettcring was used which has 
proved satisfactory on other N A B  programs and for which lettering equipment 
w a s  on hand, 
Arab ic  numerals without serifs. 

This style of lettering was upper-case Gothic kettcrts and 

Extending theveffeativity for the (37-107 and C?-108 end item I to M F F  will 
afford relocating existing EMh4 hardware without major rework t~ thc drawer 
front panels and associated internal  wiring. The upper-case Gothic letters 
and Arabic numerals without serifs 'nave been used on the. front panel 
lettering at EMM and the panel franctianal nomenclature i s  communicated In a, 
satisfactory manner, 

Effectivity: This deviation shall bc effective on ail $-IF Ground Support . 
Equipment to be used on the electromechanical mockup and Battleship, and 
those EMM ACE end i t e m s  reallocated to  Seal Beach, and Serial No, 1 of 
C1-107 and C7-108 reallocated to MTO. 

P 

Deviation 397 Panel Lettering --. -__^ 

Deviation: Add the fol2sw~ing paragraph to Drawing 83 0.923785: 

' '6. Minor nomenclature additions OX- chimgeg may be made t~ 
pane1 assembly by using either the B i l k  scpleer~ patch or 
cut-stencil techdxiqtre, I t  

Reason: No prov i s ion  has  been made for minor repair or rework of the 
painted auslace of rack-mounted panels used OR GSE h a r d w a r e ,  
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(a> Model dcslgnation 
($1 Functional description 

- Reason:  Display a€ the model designation a8 well as the functional title of 
a rack oar carieole OD the titlo panel would not o d y  serve to differentiate 
efficiently those tacks and consoles havin.i.g identical o s  simiiar functional 
titles, but would geraerally facilitate written and ora% communication, 

Deviation 27c Chassis Construction 

Requirement: MSFC-STD-I loa, 16 March 1962; Paragraph 5 . 3  T h e  
chassis and all sappsr%ing members ghalf be constructed of aluminum con- 

Deviation: 
requisites materials best suited for  simplicity of operation, maintenance, 
and construction, in t4-1a.t order ,  
6061 -T4, 6061 -T6, 8ati3-95, 5052-H-32, or 5052-13-34 depending upon usageb 

farming to c o n d i t l ~ ~ ~  M-32 [505Z-H-32) 0%: Sptt~ification QQ-A-31.8, ' 
"ifhe chassis and ail supporting members will  utilize a6 prime -- 

Aluminum sha'L1 be used and ohall %?-e 

provide a higher  ~ f ~ e n g t h  ntateriaf. because of space limitations i n  c e r t a i n  
a.P'eiu3 of t h e  ca.binetry. 

Effectivity: This deviation is applicable to all S-PI ground support equipment. 
c__ 

Deviation 268 Chass is  Coastruction 
--I-.- -1_-_1_41. 



ting Tray. sn order  to achiavc 
gl drE%\Vef, it W a S  neceS6&r SC 

utilize materials of higher shear and tensile strength. which had the 
desired characteristics for p~incb press blanking operations and would 
accept sma28. radii witkoa3% corner fracturing during hgrdrspreas or 
brake forming aperatiorrs whi le  @till fu2Silfing the original. des igrz 
requirements * 
Exam-G?-354221 Q b h  ReZ;PaxcPdar ASS@rnbk* T h i s  at3sexrrbE-y 
is rzE@d to srrpport the cables b e t a F c a b l e  e;-ace%v,Yay and tl1a con- 
nector panel at the rear of each drawer in a rack, 
limitations of the volume behind the drawers neccgsitated using 
materia1.s of higher $hear strength to keep the physical s i x a  o f  the 
retractor to a minimum and still retain its strrastzaral i n t eg r i ty  under 
the loads i m p ~ e d  on the retractor by the flexing OX cables during the 

The d . i m e n ~ i ~ n a l  

opening or closing sf a draVdEfr, 

a l e  Nu, 3 - G’S-859914 Chassis Assembly - Patch Panel.. 
cha~sis is used to support a Large patch p a e l  i r a  wbich several hundred 
wikas arc inserted, The limited -able sp+cg? +in the r a c k  and the size  
of the patch p n e f  restricted the design of the ch2tssis and necessitated 
a .material of higher shear and tensile strength with spat-welded * 

strengthening members 
the chassis ts meet the s i z e  Qmitation and sti l l  be structizrahiy sound 
m d e r  the? Ioad imposed on the chassis by the  w~rfsight of the wire  and the 
insertion paeeswe of the pa$ch boards when hsitaHled into the patch 

‘Fhfs 

The s.frcrc=tuarab pmperties of the steel enabled 

pane 1, A 
4 

Effectivity: This  deviation it3 effective on all S-11 Gsomd Support Equipment, 

D%;)eviatFsn: 
BA-3ST pin plrrnges t ype  switch in the emergency shatdswi  circuit c t a d  

The Contractor requests approval ZR. u s c  a z~ir:su-s\vitcct.a, 

A 

- -20‘: - 



* first  three end items cpdy, while tha enxergency shutdown usage will be lor 
a13 and item-s, This  t y p e  switch is beyond the scope of MsEC-STO-aIOA, 

Daviatioa: Where approved X a r t  Mfg, , Xnc, part number R - l  30UBITm91 C ,  
may be used instead of the specified number R-$. 9O-B%P-lC-f>g37. 



Effectivity: This deviation ahall apply on all end-items of GSE Models G7-44, 
cy-182,  c7- 3013, C7-ZO2, c7-204 and c7-205, 

Deviation 2 5  Sensitive. Relays 

- 231 - 
SID 61 -367C 



Deviation: 
r ~ ~ j ~ i r e l ~ - ~ e n t s  of  22 KNCC; are not compatible with equipment design, 

Sigma, ser iea  22 J N f 3  3C r e l ays  shaX.1 be used where motmting -.- 

Deviatiwn , -  94 Ppwer Relays 

Regairement: r n F C - S T D -  E IQA, March It;, 3 962, paragraph 5,&2,5,f  

'"Table 111, P o w e r  "Relays," . 4 
i 

1 

Reason: SpeciAc ac and dc circuit requh-ementa of the C Y - S O 1  hydraulic 
power C C S ~ S Q ~ ~  reqaires relays listed above which w e r e  not included in  the 
original Tab2e IhI, 

I 

,- 
I <  

f .  I 

Deviation IO5 Hermetic al ly  Sealed 
--_I____ 

4 I t  

Requirement: MSE'G-STD-IlOA, E6 March 1962, ?Paragraph 5.4,2, 5 , l  I .  

'Wex-rnetically sealed Gwer relays with intsrloclcirrg or auxiliary contacts 
used in  power circuits shall. be as specified in Table 111, or approved equal, '' 

Deviation: I_ Table IHh sha l l  specify the following two additional re lays :  



The C?-603 Priaumokic Checkout U n i t  reqraires a $00  a m p  3 P S T  28 wdc r e l a y  
with auxiliary cuiitacts far indication and controt c i r c t ~ i t r y ,  
type i s  not indicated in %he approved l i s t ing ,  

Relay  of this 

Deviation. 66 Tirne D e b y  

Deviation: Time-delay relays shall be the plug-in type, except that time- 
de lay  relays for critical-time circuits with a visual adjustment for timing 
cycle s h a l l  be A.  W. Myelon Company type R11471,   art n u m h r s  R l l 4 7 k - P l  
( 5  t o  30 sec) ,  R9.144l-Pa ( Q , 5  to 5 rnin) ,  Pt11471-P3 (2  tu 2 0  rnin);  and 
RllLH’?l--P4 (10 to 66) min) or approved equal as  they apply to  t h e  Cy-605 
pneiirn’atic servicing console set. * 

Reasons: 
not a u i t a b k  for all t iming ranges requi red  i n  the circuit  design of the C?-405 
pneumatic servicing ccansole set, 
ability, operating procedures, maintenance, to allow for greater  rlexibility 
and ease of adjustment of the timirig range ani! increase the reliability of the 
rclays in the shock, vibration, and  acoustical noise ai-eas, the P4aydon 
Company timer is deemed more advantageous in this application, 

Ranges of the time-delay r e l a y s  specified i n  MSFC-STIZ-110A are 

To .standardize on rzioirnting, replace - 

Devia;tior1 103 Lamp Assembhies 

Requirement: MF@-STD-t  fOA, 16 March B962, Paragraph 5,4,3,1 
“F’lherever p m i b l e ,  panel indicating light shall utilize lamps conforming to 
standard ~ 5 2 5 ~ 3 7 - 3 2 1 ,  
Genera2 EZectric type 1820 lamps, or approved equal, shal l  be u 5 t d , “  

Where not possible to use the specified krn$sa 



Deviation 4.30 Color Cude -.--- -I_.- r: 

Deviation; Paragraph 5.4.3‘2. B Color Code - - - - - - - - - - - - - - - -- 

~ [ b f  color code far master control pinel  ~suhaasernbly ~ 3 )  switch 
lights shatl be blue for clockwise: contra1 and yellow for  
counter clockwise controt, 
unit ( s u b a s s e m b l y  A 5 )  switch light8 shall be blue for clockwise 
rotation and yellow for counter clockwise rotation. 

Color code for platform con t ro l  

Reasan: 
within the LMz tank, 
a d j u s t m e n t s  for proper s e r v i c i n g  i t  is  necessary that the operator reposition 

The made1 147-35 1J-1~ tank servicing mechanism i s * u s e d  internal ly  
With i t s  requirements  sf vertical  and Pkclrizental 

the: w o r k  platform by U ~ C  s f  the motor control switches.  

Difficulty i n  making the vertical  adjustrnont is not anticipated and 
rotation or horizontal adjustment diff icul ty  can be r.aduced o r  eiirninatcd by 
u s e  of the color ijyatem of directional control. 
i s  used within the LfXz tank, reference points would be required %or clockwitjc 
and countercInekwl~&. 
the tank  o r  both, in the  latter event one would be contra to t h e  other, 

A s  the servicing mechanism 

These  would probably be either the top or  bottom of 

By use of the blue swi tch  lights for  clackwise and yellow switch lights 
for cersntercbckwise directional control all operations will  have uni fvmz 
ccmtr~f by prcssl .g the switch ob thc  corresponding c o l o r  to the color of t h ~  
Iiandrail in which direction i t  is desired to rotate.  
w e r e  selected b y  Muman Engineering as being the most visible in dim Iig’lzt 
ccsnditio~is and have been accepted as the most iogicai rofors for. this  use.  

The colors hIue and y e l ~ a w  

P 

Effectivity: Madei AS-35, Serial No,  Q O P  and subsequent, - 



? 

Requirement:  IvtSEG-STD- i B O A ,  16 March 3962, Parsgraph fj6 4.4, t ,  5 
('Face. - Except for zone marks, the metes face shall be white with black 

' scale maskings and lettering.;' 

- 215 - 



De viatioxr I59  C a r  tsidge Fuse 

R ~ * ~ S O K I B :  The F’60-ty-p fuse is required fur  448 volt AC ciaczlit protection 
in t13e c = ~ - ~ o I .  hydraulic power conejo~e, MSFC-STD- z ~ O A  dsss not include 
high-voltage fuse specifications, For the first C1-601 wit only, 3ASI 5249- 
type ~ u s ~ E ; ,  since superseded by FbO type, will  be used. 

Deviation 98 Cir ctlit B re &e r s 

Requirement: MSFC-STB- 1 IOA, 16 March 1962, paragraph 5,4.5,2, “AIX 
circuit  breakers shall be cornpanion or common-trip and trip-free, Where 
interrupting capacity will  not exceed the values specified in Table V, 
Hginernann AM series circuit breakers s$aU be used QF an approved equal, 
When the interrupting capacity escaeds fie values specified in  Table W, 
~ ~ ~ ~ ~ ~ r ~ ~ ~ - ~ ~ ~  (common-trip) circ-uit breakers csdorming to the  applicable 

’ N. E, hrf,A, standards shall be used,’’ 
e 

Clarification: Approval is requested for u ~ e  of &e following N, E, %A, 
standard circuit. breakers u manufactured by General  Electric Go: 

R 
,9 

PoXeEI Rating T z  

3 
P 
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Deviation 96 

Requirement: MSE'C-STD-I iOA, 34 M a r c h  1962,  F'rti-agraph 5 , 4 , 5 ,  3 

Beviation: Add t h e  following subparagraph: 5,4,5- 3 - 4  High Voltage. - FBigh 
valtage alternate c u r r e n t  fusekaiders a h a l l  be Brassman type 3555 
approved equal > 

R e&sons: 
for  the 440-volt, 3-ampere f u s e s  to be located within the C7-t;Ol h y d ~ a u h i c  
power conso le ,  
block [ e *  g. 
fuseholder is not covered by MSFC-STD-IOOA, 

--II_ 

--.I_ 

or 

c ircu i t  reqairemerits 2nd panel space l i m i t a t i o n  r e q u i  Te €42236 blocks 

D a s h  nttlnbers indicate t h e  number of fuse provisions in each 
The k igh-~~l tage- tyyze  f u s e  block OP - 3 i n d i c a t e s  ;L 3 fuee hlockj, 

13 evi se i  on 2 ~ 4 ~ - - ~ ~ k - S  h e 1 1 G onn e c te r s 

Requirement: MSFC-STD-I 10A, dated 5.6 March 1962,  Paragraph 5.4.61. 
PgElectrical' Connectors, - EXectricaB connectors shatT be 3s specified. 
Bendix SM-E,  Cannon se r i e s  G T ,  aqd any connector  series utilizing a short 
back s'ncll shall not be used in any circui t .  
appty where connectors are molded in accordance with 5 . 4 , 6 , 9  since back 
shells a re  either discarded or connector fronts obtained without back shells 
f o r  this purpose.  a 

Deviation: Electrical connectors shal l  be a s  specified, Bendix SM-E, 
Cannon ser ies  CT,  and any connectsr series utilizing a short  back tihell wP11 
not be used in  any circuit unless the w i r e  s o l d e r  connections a re  p ro tec t ed  
from fore ign  particles, Back shell configuration does not. apply where  con- 
n e c t o r s  a r e  mo2ded i n  accordance with 5,4.6.3, s ince  back shells a re  e i t h e r  
discarded o r  connec tor  fronts obtained without back she l l s  for this purpose. 

Reason: The power con t ro l  panels have been designed to  provide contro'l of 
38 a m p ~  ac and 30 am-ps d c  fior t h e  drawer  and blower power requirements. 
Sn order to obtain the high current-carrying capacity and high packing densi ty  
required, the type MS 3102 connector was  selected for u s e  in t h e  pawcr con- 
trol panel, The high packing density i s  required due  ta the rack bhowcr being 
physically mounted in back ob the power control panel. The short hack .;hell 
of the  MS 3'102 connector provides the necessary space economy due  to its 
smaller size. 

Back s h e l l  configurat ion does not 

_ m _ P  

----- 

* 

The connectors have l a r g e - g a g e  wires t<$rsninixted in  their c~nta~ts; conse-  

for  w i r e  support. 
quently, the use af long back shells with iazsert f i l lers  wi l l  noL bv required 

the connector f rom foreign par t ic lesa  
The power control panel chassis protects the back side- sf 

* 
Effectivity: 
c o n n e c t o ~ s  used an the  following p o w e r  cant.r.al pane l  assemblies: G1-872 190, 
6?-81319l, G7-871192, and G7-856195; a d  on power divtribution c~-tssemblies 
G7-856189 and t556191s and for aFy EMAU GSE end i.texn:i using ihc listed 
assemblies  w h i c h  a r e  reallocated t o  Seal Beach. Thi Y deviation shall also 
apply to end Item C 7 - 2 8 ,  unit one only, designed for use  at R'iTF'. 

This deviatior? shall apply t o  thc elest:rsrriechanica! rricackup for 
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Deviation 287 Molding -11 ilnd Potting Cable I As aernblies' P -- 

Effectivity: Requirements s f  MSFC-PROC - 156A (minus Appendix A) and 
MSFC- P R W  -1% shall apply to all S-11 grqund support equipment, 

Deviation 70 Crimp Type Terminals 
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short arid open isolation are the conditions which  create the % ~ e d  for requiring 
a method to quiclcly open 'the feeder l i n c ~  in the conduit s y ~ t e m  without 
ahortr?ming and ul i i rnately P-eplaeing the feeder -wire systcxn, The require- 
m e n t s  aE paragraplrs 5,4,7, 5,  4 and 5,4.7, 5& 2 &hall  be co.rrrpaied'witl1in. this 
installation, 

Deviation 53 Special G i r c u i t  Terminal BJockn --- , -.I : -  

Reason: Kukla terminall blocks and Amp Taper P i n  I31acks will B E L V ~  space 
and weight wi thou t  sacrificing reliability. 

,e. 

Deviation 6 revised Cumpasition Res is tors  

Requirement: FC-STD-1 IOA, 16 March 1852, Paragraph 5,4,12,5 

type resistors shall be in accordance with Specification 

Deviation: Resistors shall be ceramic -case-type conhforming to Specification 
MIL - .R - 2 26 84 1 

E 'F 

Reasan: Resis tors  procure to Specification MIL-R-I I are very hygrascopic 
and if stored for a period of t ime, m u a t  be baked in an oven at 100 degrees  C 
for 48 h a w s  to  be ratabilized, I 

Deviation 48 5 

Requirement: W F C - S T D -  I I O A ,  paragrapl.1 5* 4, 14, t "'Exterior cablie af1aZX be 
fabricated e e to a rnirriinuin jacket thickness of I), 063 inchee. 'I  

- 220 - 



Effectivity: C? -70 
c 

Deviation 278 Wire 

Requirement: __. hfSFC-STD- 1. L O A ,  dated 16 March l962, P a r a g r a p h  5, 4, 14. 2. 
"Cables located in a n  e n c l o s e d  QT protected area shall. be .fabricated i n  
~ C C Q ~ ~ E U ~ C ~  with Specification MIL-e-13777  except that the conduc to ra  shall  

the outer jacket shal l  be either polychloroprene or ~ o ~ ~ v ~ ~ ~ ~ ~ c ~ l o ~ ~ ~ ~ ~  
Jacket thickness shall be & accordance wi th  Specification MLL-C-343Z, 
Table I X ,  &Puty M (rnediurhlf except that all thicknesses eiidl. be decreaoc'd 
by 0,033. inches to a minimum j a c k e t  th ick i reas  of 0 . 0 4 4  i n c h e s ,  " 

b ,* 

P . .  be Specification MXL-W- 16878, Type B 52- Specification MIL-W-5086 arid 

~ e v i a t i o n :  - Paragraph 5.4. 14.2 a i - t i ~  not be a r e q u i r e m e n t  for the power 
distribution console rack s e t  (C7-41), 

Reason: Wire required for the n e c e s s a r y  a-c circui tyy housed in the C7-41 
b e m a d s  a lou r -conduc to r  shield cable wi th  No, 10GA wire .  This wire w7as 
nut available in MIL- W - 26878, so NAA Specification MBQ 150- 006 w a s  used, 

I ,  

Ei'fectivity: 
Electromechanical Mockup and Battleship t e s t  facility. 

This deviation is applicable to GSE Model C7-41 lor the 

Deviation 40 4 

Requirement: 
earclo~ed * * * * to a minimum jacket th i ckness  of 0,047 inches. ' ' 

MSFC;-SIFD- l lOA,  paragraph 5. 4, 14,2 "'Cables located in  a n  
-I_-- 

Deviation: Cables located in an enclosed a , . to a minimum jacket 
thickness of 0, 047 inches; or i n  lieu of the foregoing requirements cables 
Located in an e n ~ l o s ~ d  and protected area. may be iahrlcated in accordance 
with MSFC-SPEc4-332A/ SA, 
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Deviation: Interior. - Cables located in an enclosed or ppote~ted area shall 
b e  fabricated in accordance with Spec i f ica t ion  MIL-G-S 3 7 7 1  except that the 
conductors shall be Specif icat ion NfL-\Y-16878, Type €3 or  Type 5 crr S p ~ i -  
fieation M!L-W-5086 and the outer jacket shaal be either polychloroprane OT 

~ ~ ~ ~ v i ~ y i c ~ l ~ ~ ~ $ ~ ,  Jacket thickness shall. be in accordance with Spcifhcation 
MIL-6-3432,  Table fX, Duty &I. {,Medium) excep t  that all thicknesses sha l l  
be decreased by 0.031 inches to  a minimum jacket thickness of 0,047 inches, 

’Xeason: Type J wire was the only type available without a. long procurement 
delay and subsequent schedule s l ippage .  
“‘Cable, electrical, “Multiconductor, Speciai Purpose“ has been approved 
axad’it specifies ~ y p e  J.  he cables fabricated with. ~ y p e  J a r e  protected 
by a heavy jacket o r  moide$ backshell and will. nieet ah1 the environmental. 
requirements, 
the bulk cable, 

NAA Specif icat ion MBO150 -028 

Type J wire  was used for jumper wire  to be con>patibXe wi th  
h 

k P 

Effectivity: Saturn %-E GSE 

Deviation 426b Interior hlultj - C p n d ~ ~ c t o r  Cable 
I .  

Requirement: MSFC-STD-1 IOA, Paragraph 5. 4, 14.2 “Interior - Cables 
loca ted  in an enclosed or pro tec t ed  area shall be fabricated in accordance 
with S p c i f i c a t r o n  MIL-C-I 3777 except that the conductors shall be  Specifi- I , 
cation MXL-VJ-i5878, Type B or Spec i f ica t ion  MLE-W-fj086 and the outer 
jacke t  sha l l  be either polychloroprene QZ ~oX~arinylctrloride.  Jacket thickness ,* 

(Medium) except; that all thicknesses shall be d e c r e a s e d  by 0.031 inches to  

shall  be in accordance with Specification ML-C-3432,  Table IX, Duty Iacf e . ,  

a minirnuni jacket thic&nass of 0, 047 inches, ’ I  
~ L c ’  

‘ i ‘  

Deviation:. Interior - Cables located m iin enclos6d or pro tec t ed  area shall 
be National IVire and Cable  Go: Multiconductor cablcsI  p a r t  numbers 
I\SW-1.9f453, NW-3718SS, NVIi*-37fCrSS, N a v - r z z o s s  and NW-720-J  which 
conform to Specification M1L-W-1487$, Type C, an’ Mdt iconductor  cable 

Cmeraf E1ectx-i~ Type SO, 

_. 

1 2  AWG, 4 conductor, and I S  AWG, 24 condyctor; 6oov, geoprenc covered,  
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Reason; The type C and type SO cabres were readily available f ro rn the  
suppliers and are  considered superior to the type €3 cables ~ Q I -  usage on the 
h 7 - 3 5 .  
thickness + 

The jacket thickness of the t y p e  C cables was nut reduced in . 

Deviation 394 

Requirements.: M."i.SFC-STB-11OH, dated 16 Mat-ckr 1962, paragraph 5,4, 14* 4- 
"Cables and harness assarnblies shall b& identified by a black nylon  bmd 
conforining to Thomas and Bctts Go, 
using TY-8, ties, or  approved equals, 
shall be hot-stamped i n  white letters on the black nylon band, If 

parr numbers TY42, or 695-50981-3-0 
The applicable Feference designation 

Deviation: Harneqs asercmblies shall be identified by a black nylon band 
conforming to ~ h o m a s  and ~ c i t s  GO,, part numbers  ~ ~ 4 2 ,  OY 645-~982-3-0 
usirzg TY -8 ties6, or approved equals. Hdentificathn of cable assemblies 
shall be in  accordance with Specification AB -PD-C-71. I A ,  paragraph 3 . 9 +  

Reason: Nylon bands are not suitable for high tel~tlpesataire application, 
Nylon bands may be lost in handling. 
on the sheath is more permanent, The nylon banads will  be used to add 
reference designations to the  cable assembliew an i n s t d h t i ~ n  of the  assembly. 

I 

Mot-stamped s lewing  or hot; stamping 

Effectivity: All CSE. 
111 

Deviation 196a Eieef;siea% Hookup W i r e  



Reawone: 
Jacketed wire is superior kk performance because of i t s  bazeu”ltion 

The nylon jacket provide8 protection against insulation damage by 
abrasion due to vibration and handlkg, 

The nylon jacket atfforde protecCti.~n against attack by plalsticizera in 
other insulating and grommet materials such as neoprene and rubbar, 

Tbe improved nylons now used are not as susceptible to cracking a s  
pr ev%ous c 0 mpond s *’ 

& 

The stifheas added t~ the wires  by addition of the nylon jack@$ doses 
not create a handicap to  ~ ~ ~ ~ ~ ~ ~ C t ~ ~ ~ ~ ~ ~  The bend radius is controlled 

containing harness wiring, The specific paragraph, & 3 ,  states: ”The 
minimum radirrs of bend shall not cause hsu%srt icm disruption or affect 
normal cable life or characteristics. The minfm~rn radiupr of bend for  
power diratribution cable; or wires shall be ten (18) t i n e e  thes outside 
diameter of the cable or wire,  except  that at terminal  trip QF wlirsre 
the cable is suitably aupgorted, the radius may be three times the 
diameter of the cable or wire, Where it is impractical to install w i r e s  
and cables within the radius requirements, the-bend shall, with 
approval ob Engineering, be ~ d ~ ~ a j d  h insulatbon sltsev’hng and 
securely fastened in placae1l Verificati~n with NAA s h o p  indicates 
that  fallowing th is  ina2;aktion. practice eliminates any pas EsibiEZty ai 

by NAA Specification h4A01.].3-01l, a, regdrement for each drawing 

wira  damage through kinking, 

Effectivity: 
equipencrnt EOP tile electromcchzinical T Y ~ G C ~ U ~ ,  and those EMM A C E  end i t e m s  
reallocnted to Seal Beach, 

This deviation i s  applicable 20 af B GSR automatic checkout  



Deviatiur? 10053 Elcckr ical Hookup Wire 

(b) Sizes AWG 16 through 3 2  where  ident i f icat ion by c o b s  is required 
shall. conform tu Specification M f L - W -  16858 t y p e  €3 ( s e e  LjO 4, Is, 2)  
19 strands m i n i m u m  except wi th  no outer jacket and shall be solid 
color (pon-striped), 

Dew izt tion: 

(a) Sizes AWG 16 t h r o u g ? ~  22 where identification by s t amping  is requi red  
s h a l l  canform to Specification MIL-W-5086, except having 19 s t r a n d  
minimum wi th  or without  nylon outer jacket, OF Speci f ica t ion  MIL-W- 
16878, Type B (calor whi te)  e x c e p t  having 19 strands m i n i m u m  with or 
without nylon outer  jacket, 

(b j  Sizes R W G  16 through AWG 3 2 ,  w h e r e  ident i f ica t ion  by color is 
required, shall conform t~ Speci f ica t ion  MIL-W-f68788 Type B 
( s e e  5, C 15,%) 19 strands miztimurn except w i t h  OF without  n y l o n  
outer jacket and s h a l l  be solid co& ~non-s t r iped) .  

Re a sons: 
Jacketed w i r e  is superior in perlormancc because of its insu la t ion  
qualities, i t s  resistance to moisture and oil,  and i t s  non-fraying ends, 

4 

The nylon jacket restrict& cold flow of PVC insu la t ion  when wires 
c ~ ~ n b i n e d  into harules ii a s s e m b l i e s .  

The nylon j a c k e t  provides protection aga ins t  insulation damage by 
abrasion due t o  v ib ra t ion  and handling, 

I 

The nylon jacket affords protection against; attack by  p l a s t i c i z e r s  i n  ' 

other insulation a n d  grommet materials such as neoprene and rubber,- 

as e 



minimum radius of bend shall not cause ixrsnlation disrupeistn or effect 
norrnal cable life or characteristics, 
power distribution cables or w i r e s  shall be ten (10) times the  autside 
diameter of the cable or wire, except that at te?*minal strips QT" where 
the cable i s  saltably supported, t h e  radius 
diameter QS t he  cable or  ire, Where it is impractical to ins 
and cables ~ i W m  tho radius reqgirements, the bend shall, with 
qrprava9 of Engineering, be enciosed in insulation sleaving 
securely fastened in place, 11 Veritication with N A A  shops indicated 
that follwring tf-nie, installation practice eliminates any possibility of 
w i r e  damage through kinking, 

Nylon-jacketed w i r e  is a standard stock item at NAA, with purchasing 
inspection and manufacturing procedures in operation for use. Except 
far isolated caaes where  special procedures would'be used, a cornp1eta 
change-over to use of unjacketed wire WQUZCB require new ordering, 
rnanuiacttaring and inspection p r o c e d u r e s .  
x-equired on units already in mandacturing. 

The mlwimznm rad ius  of bend for 

be three t imes the 
s 

(7) 

Major reworks wuuld be 

Effectivity: This deviation i s  applicable to all 5-.D Ground Support Equipment, 

Deviation 427 Electrical 535okup Wire its 
% 

Requirement: MSFC-STD-I 3 0 8 ,  Paragraph l i . % , l 5 ( ~ ]  ' 'Ss i~e A W C  l 4  and 
l a rger  shall conform to Specification MIL-W-5086 with 59 stsands mim2imr;un 
(type and jacket to be specified), 

Deviation: 
the reel assembly #WTG 345426 when installed on the CSE Mode% AT-35.  

Reason: 
The w i r e  used on the WTG 34532C reel  assembly 18 considered more than 
adequate for i t s  intended usage. 

Effectiwity: GSE Model No,  A?-35, Serial  (1101 and subsequent, 

P W C - C a n a d a - T E W  g1)5QC:-600V-bF14-Z05*4;-AWM shall be used on 

The reel assembly was purchased. as a standard commerciah par t ,  

Deviation l08d Electrical Tilookup Wire 
-_P 

Requirement: _I MSFC-STD-1DOA, 16 M a r c h  1952, paragraphs 5.4,l5 and - 
5 , 4 , 1 5 *  z * & 5 . 4 , % 5  W i r e ,  electrical hookup - 

( i t )  Sizes AWG 16 t h r ~ u g h  AWG 22 where identification by atamping i~ 
acquired Shall CQ32%c%rm I&O SpeCifiCatiOn 1idlxL-w -5086,  t?XCC?pt 

having 3.9 strand milzimur?? wi th  no outer jacket, or Specification 
?&L-w-l68?8 "r-62 B (CQlOl- White) except having 19 strand3 
n in imim with no outer jacket, 8 3  

4.15.2 Identification, - - W i r e  designation or color coding shall conform. to 
SpeciiicationlTZL-W -5088 or MX.L-W.-B~ 60 as applicable. 
requirements a r e  mandatnry: 

T I I ~  fof~owing 

(Is) a2 a given panel assembly, there  shall be no in te r rn idng  of colDr 
coding  and w i r e  s tamping,  s t  



Plus 22 vults: Y'eIlow 
Plus 6 volts: Red 
Minus 6 volts: Qseen ' 

Pv?;inus 12 volts: Qrange 
C0mHn0fl: Black 
[Ground or return) 

Reason: The u s e  of colored wi re  within a drawer w h e r e  identification by 
stamping is  ut i l ized i s  required for the following re aeon^: 

facturing $ ts simplify ~ ~ i ~ ~ ~ ~ ~ ~ ~ i ~ i ~ y ~  and to aid checkout, 

The des ign  ~ ~ ~ ~ l ~ ~ o p ~ y  of high density circuits within a drawer  or panel 
assembly imposes many problems during the assembly of wiring harnesses. 
Module S Q C ~ & S  within a drawer are inataZled on 0.80 inch cenfers and w i r e s  
between pins of adjacent sockets a r e  less then one inch long,  
MIL-W-5058 requires 3.11 w i r i n g  to be identified on a drawing ( W i r e  List) but 
does not require  m a r k i n g  w i r e s  which a re  less t h a n  3 inches long, 
i s  impractical to mark  w i r e s  less thar, 3 inches long, the use OX ail white 
wire within a d r a w e r  will ,  therefore, resalt in p ~ ~ d ~ ~ i n g  many units with 
50 percent or mare of the wi r ing  not identified in any n~anner  whatsoever. 
Unidentified w i r i n g  will create  manufacturing difficulty i n  wiring, inspec t ion ,  
and checkout of units. 

The use 4.f colored w i r e  will  greatby facil i tate? wir ing,  inspection, Asad mainte- 
nance of equipment, 
part and pin identity may be crbscured h f t e r  i n s t a l l a t ion  al  the wir ing harness ,  
Therefare ,  standard C Q ~ O ~ S  for  dc 'power w i r i n g  we&@ e?stahlished 3 s  an aid 
3n checking out and tes t ing-  

to facilitate manu- 

Specification 

Since i t  

Pins  on logic module S Q C ~ ~ ~ S  are less than O , I 5  inches 
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It is the contention of the C ~ X I L T X A O T  that the wsc of rofosed wire in a given 
asseriiblty where all wiring is required to  be identified per S p g ~ i f i ~ a t i ~ ~ ~  
MIL-W -5088 does not violate the; ineent of MSFC-STD- P ,l8A inasr-niucf-r as the 
contractor docs nat intend the color to be the basis for  identifying the wirP, 

Efd 'ect i~i t~:  This deviation is r f f e ~ t i ~ c   OR^ the C"1400 Series,  C7-lOO S b ~ i e ~ ,  
and c7-44 crnd itemis only. 

Deviation. 21 %c $Bd ire IdenrWication 
__I- 

Requirement: MSFG-STD-I IOA, dated I 6  March 9962, paragraph 5.4.15.2. 
"Wire designation or C O ~ Q P  coding shall conform to Specification MIL-'I%I -5088 
or MSL-W-8f68 as appEieabIe. The following requirements are mandatory. . + t i  

Deviation: 

I(d) 

Add the following subparagraph to paragraph 5 .  4. 15. 2: 

Por external wiring, e,  g. wire in harness  or cable assemblies 
between drawer assemblies within a bay assembly, betavekn a 
drawer and a bay interface, bekween a drawer and a terminalboard, 
and between a drawer and a rack interface, ete, the individual w i r e s  
shall be identified by the w i r e  numbering method. 
function letter B f U t f  shall be used as part af the w i r e  identification 
number where differentiation between panel wiring and rack wiring 
is a requirement. 
rack wiring and panel wir ing whem.e the banel w i r e  bundles inter-  
C Q ~ F . I @ C ~  wit12 the rack harness at a plug and receptacle, 
of an abbreviated wire number is 238A22 (wire  No. 238,  separator 

such w i s e  identification numbers, hs tead ,  the letter r r A 1 f  shall be 
used in the position normally occupied by the segment l e t ter ,  i. e. as 
a Separator between the w i r e  number and the w i r e  gauge, 

For internal wiring, e ,  g. wiring within a d r a w e r  o r  wiring contaiiied 
within an assembly or sub-assembly the individual w i r e s  shall be 
identified by either the method Q€ paragraph 5,4,15.24d) or by a 
number only, 

I .  

The circuit 

An abbreviated w i r e  number may be used an  

EXAMPLE: 

f$AS! , gage 22). W i r e  segment letters.slaall not be U 6 C d  as  past of 

Due to the complexity and quantity 09' S-I_I E3ectricalJ/3F3Iectponic 
Ground Support Equipment, assignment of variable function and 
variable ~ e g m e n t  l e t t e r s  per ?AIL-W -8150D 01- WXL-W -5088B 
would result i n  a high degree of ~ ~ ~ ~ ~ l l ~ ~ ~ ~ i ~ ~ ~ y .  

If w i r e s  are marked with yariable function and/or  variable 
segment letters and functional changes are introduced into the 
equipment, the affected wires must be removed and replaced 
with new w i r e s  bearing new markings,  
maintenance problems will  be created, 

2 ,  

Btksrwise ser ious  

3, s-a F;acctrical/ Electronic CSE aksemblies contain reassnabiy 
high Eiectra-Mcchanica4 packaging density 2nd w i r ~  runs in the 
form of harness  ar;s;@mblies which a r e  confined to  re la t ively 

% 

SET3 6 1  I. 3tr7c 
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ahore lengths. 
practical  value i n  maintenance of the auscrnblies, 

Therefore, variable segment letters are of little 

ea 8 on: 

E f fe c ti vi tv : 

Wire nurribcrs inside a drawer cannot be ass igned  in  aceardarrce 
witkz the  requirements oZ MIL-W-5088 whlrn the sys tem af 
paragraph 5 4, 15.2 f d ]  Is awed for the extE?rna.l wising, 

Deviation l '49 "hsralatian Sleeving" 

Requirement: MS%r"C-STD-l1OA, 14 March 1962, paragraph 5,4,17, 
'"snrug fitting electrical. insulation ~Essving shall be applied over pins asid 
tearninaki of components. The sleeving ahall be vinyl plastic, transparent, 
flexible m+teria.l in accordance with Type 'E of Specification 
Teflon shall be used fo r  circuits subjected to high temperatureeft 

Deviation: Snug fitting e lectr ical  insulation sleeving shall be applied over 

tr&sparfsnt, flexible material in  accordance with Type I of Specification 
ML-1-9444, 
stabilized, irradiated polyolefin sleeving or  a modified ~aytatradauosoethyrene 
skeving (both to MB0158-007) ahall be used, 
temperature, Teflon o r  an  uncoated braided, glass yarn s leevbg (to NA2- 
4 l l O I )  may be used, 
dielectric strength and Pow voltage application is required, 

ReaBon: (1) The heat-shrinkable tubing can be installed ~ ~ Z Q S T ~  quickly than 
MIL-1-7444 sleeving and affords equivalent protection. CZ) The glass yarn 
sleeving i a  capable of withstanding greater  temperature^ {up t~ 6 5 0  C) than 
the Teflon Slaeving, 

th ia  type of  sleeving requires the in~tafla ' t ion of an adequate ventilation 
SYSOleiTl, 

pins and terrnimla bf components, The saeeving shall be vinyl plastic, 

Where a heat-shrinkable tubing is des ired ,  a thermally 

For  circuits subjected to high 

The  Pattar sleevfng may be used only where a low 

* 

( 3 )  Application of MIL-1-7444 sleeving requires  the use 
O f  ik d%kttOX' fluid W h i C b  iS bO&h toxic and ~~~~~~~~~~ therefore, G3e USC: O f  

Effectivity: This deviation is applicable to all  G r o m d  Suppart Equipment.  



Y Deviation: The s~quirements  of paragraph 5,4, 17 shall not apply tu t u r r e t ,  
bifurcated or similar type terminals wher6 in  the d e ~ i g n  intent of the terminal 
i e  suck  that the conductor enters the terrnimd at approximately a 90 degree 
angle. 

Reasan: --e,- fk is not $&,Bible tC22ibPip snug fitting e lectr icd inr;u.la.tirm sleawing 
over terminal joints where the conductor joins the t e rmind  at approximately 
90 degree angle, 
over both the wises  and terminal, 
terrniial would be too large for p r ~ p e r  f i t  to the conductor or conversely, 
sleeving which would fit the conductor WQUM iant f i t tlzc terminal. Covering 
up of a joint restricts the verification of qua l i ty  of the connection, Visual 
inspection being the first order of quality control, * I 

SPeleving bend a+ii would  be too sharp to ~ & Q W  ra good f i t  
Sleeving large enough to go over the 

Effectivity:' This deviation shall apply to aHf 5-Xi Ground Support Equipment, ' ' ' 

Deviation 17  Mounting Slides - - .  

Reasons: Slides specified par drawing EtQ4215bl must be adapted for use 
with Amca cabinets: Stone and Smith s l i d e s  isre su~asior $0 s l i d e s  required 
by drawing 1042l51 I ,  

R e ~ u i r e m e n t :  MSFC -STD- k IOA, dated L6 M a r c h  19662, paragraph 5, 5, 1 d 

"Mounting Sgderj, .. Slides for chassis  mounting ahakl be i t s  specified on 
Dr awing E 1 0 44 3 99 3 ''* 

- -  

Deviation: Slides shal l  be mounted in accordance wit11 M.SFC; Drawing 
El0443999 exccpf that location of the centerline a i  chassis slide shall be 
a8 indicated in Enclosure a ,  



3 
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Requdrament: MSEC-STB-3 roa, Paragraph 5.5.3. * "Wan&es. - Except 
for the 1. 15-inck panels, panels shall be provided with handles eonfarming 
$a D r a d n g  E16443BB9. ' ' 

Deviat-ion: Panels shall be provided with handles conforming t~ Dravi4ng 
EP0-443999, except for the I ,  "1-inclz panels and contrnercialiy procured 
drawers which are not designed to accommodate handles. 

i 
Reason: Cornnriercia.fly procured drawsre (Example: W i d e  Range OBciEhator e 

EEactrornje Counter] are designed to rack m o k t  using the standard 19-ineh 
front panel without handles. 
are packated and calibrated in a given physical arrangement for optimum 
linearity and frequency response, 
drawer by reworMng for handle mounting may degrade the functional per- 
forkance of *e t e s t  equipment, 
merit by the vendor will create schedule impact due to the added time required 
f ~ r  redFsign and alteration ob an off the shelf item. 
equipment i s  being procured witk handles i f  available, 

' 

~ o m m s s c i a i  tes t  equipment electronic circexitn 

Physical alteration of a commerciaf 

~ Q ~ ~ ~ ~ ~ ~ ~ ~ Q ~  of the csmmerciaI test aquip- 

En. general, commercial 

.-% 

Effectivitygr: All  5-33 GSE. 
.a 

L 
x 

Deviation 4 E 3 

Deviation: 
Statue Indicator Light Panels ( K e f ,  Drawang No. G;7-850306), 

Paragraph 5 , 5 *  3 shall not be a requirement for the C7-41 Circuit * '  - 

< <  
Reason:: The  Circuit  Sta tus  Panel Assemblies canaists of ixpdicatrar Bights 
only; and are  not slide mounted, Handles wxJ.ki ha+e fhfp function On ahesc 
panels. The presence of handles could in fact cause maintenance personnel. 

_I___ 

5 

I 1  
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to  assume that the panels are  slide mounted and posoibly result i n  equipment 
damage if an attempt w a s  made to  pull the panels  unde r  f h e  mistaken 
assupription that they are  slide mounted, 

Deviation 3 1 Pane1 Fasteners 

Reasons: 
number 10-32 thread on AMCO series 1480 rack and Stone and Smith. h c ,  

called out by drawing E10443999, has an Acme thread which is not 
,compatible with the above rack hardware, 

SOUTHCfs part number 53-16-710-24 i s  r e q u i r e d  to errgags with 

Rack Model number 99381-RFI-18-25, SOUTHGO s c r e w  12-13-204-14, 

Deviation 10 Panel ~~~~~~~~~ Screws 

Requi rement :  
“Screws used fo r  mounting hardware on panels or on tlic chassis shal2. be 
fiat  head, 100-degree, carbon steel ,  cadmium-plated, and where poss ib le  
sha l l  conform or be similar t o  Standa rd  AN507 or AN509 except that the 
cadmium piate $hall be Type af Specification QQ-P-416 (supplementary 
chromate treatment) and t he  heads shall $e slotted. 
be painted the same co’ror as that of the  panel or c h a s s i s  i n  which the screws  
are mounted. ‘I‘ 

MSFC-STD-4 lOA, 116 March  1962, paragraph 5 .5 .  7. 1. 

The sc rew head shall 

_s____ Deviation: 
shall be pan-head and shall. conform or be similar to S tanda rd  MS35216 QT 

MS352l 7. Flat Phi l l ips-head I ‘ ~ C ~ E S ,  BOO-degree, s c r e w s  shall  be used  
where interference occurs tiu e ,  , rotating swi tch  knob). 

Screws used for mounting hardware cm pane l s  o r  oai t h e  chass i s  

Reasons: Parimhead  crews will. eliminate countersinking of panels and mast 
of the misa1ignnicn.t prnbfems asisociated with the use of counters ink s c r e w $ .  
It i s  i rnpract icd to mount hardware an the chassis with recessed screws 
since many item5 are  mounted on the top of the chassis.  

the  A r m e d  Services s t anda rd iza t ion  program calls for the use of Phillips - 
head recess  an all. sc rews  up to, b u t  not including, 260, 000  ps i .  

AN507 and AN509 
Scrcw’ki have been inact ive stcalzdards eincs. 1 7 February 1959. The iztent of 



Reason: 
~ 6 1 i c y . -  Screw w i t h  s t rengt i l s  of ~ L T O , O O O  tu ~ O O , ' O O O  psi sliall be t o q u e - s e t ;  ; 

above 208 ,000  psi shall have  e x t e r n a l  w r e n c h i n g  head configurations, 

Deviation is necessary to conform to t h e  S&lD Threaded Fastener 

3 .  

Effe ceivitv: All' GSE. 

Deviation 12  Self-Locking Nuts  

R ~ ~ S Q W  
of Armed Services hardware standardization p r ~ g r a m ,  M32T042 issued 
24 September 1954, and MS21043 i s s u e d  29 Navemkkr 1960, 

Ta conform with S & D  hardware stakdardizatian policy, the in ten t  

Deviation I 3  Stationary Nut s  
- - - I . I -pI I I - IP 

Requirements: I%SFC-STB-LI(~A, 1 4  M a ~ c h  1962,  Paragraph 5 , 5 , 7 , $ ,  
'tStationary nut plates shall. conform to Standard .AN36f., AN362,  or AN373, 

Deviation: Stationary nut@ plates shd l  conform t s  NASl033,  NAS 1024, 
NAS3023, and NAS68 I ,  

Reason.: A s  the result of S & D  hardware standardization program NAS parts 
supersede A N  parts, 
.- 

The following changes  have bean made: 

AN256 superseded by NASl.033 
AN366 superseded by NAS1024 
AN352 superseded. by 'NASI023 
AM373 superseded by MAS68 1 

NA4S parts rrtriver sal ly  a n d  4uncLj.snal3cy rcplzce AN parts 
not wives-sally and functionally replace NAS parts, 
addiiiaiisl hardware stocking raquirerncnts. 

but A N  pa r t s  can 
Use of NAS parks redcce 



Deviation 288% Pri~sted Circui t  Boards 

% 
Requirements: MSFC-STD- I10A,  dated 16 March  1962, Paragraph 5. 6: 

"(a) P r i n t e d  contacts are r e q u i r e d  on the printed c i r c u i t  (P. C ,  1 
boards,  I t  

" ( f )  Provisions must be. made t u  prevent plugging of wrong P, C ,  
boards into connectors o r  plugging af boards in r e v e r ~ e  posit ion,  ' '  

Deviation: 
packaging shall  not be applicable to the following large carrier-type boards 
or  similar boards which may be deuigned for  use on 65E: 

The above sequ i r rn i en~a  for printed c i r c u i t  board design and 



Drawing No,  

6 7 - S k 3 f 3 4  
6 7 - 8 5 3 1 7 4  
cy-85332.5.  
G7 -853.334 
G7 -853342 
G7-853374 
67-853384 
G7-853614 
C?-853694 
67-853684 
G7-853365 
G? -854454 
e;?-$31024 
G7 -87 1834 

Reason: 

* 1, The reasons ~ Q P  this deviation are  based un the prime differences 
between the large c a r r i e r  -type printed circuit  boards involved and 

printed  contact^ Por mating with standard edge -type connector 
r e c ept a h: I e I 

the general purpose printed circuit  board, which incarporates 

2, It will be shown that the above requirement ~ h ~ d r d  not apply to 
large carries-type printed c i rcu i t  boards as they aye u s e d  on 
5-11 ground support  equipment. 

Carrier printed C ~ T C U ~ ~  b a r d s  are nut the same as general pur- 
pose printed circuit boards which interconnect to other circuitry 
through edge type c ~ n n e c t o r ~ ,  A general purpose pr in ted  c i r c u i t  
board usui l ly  rnaunts electronic components and interconnects 
them by means of etched or printed wising, m u r c  
complete subcircuits (such a.8 a flip-flop, AND gate ,  NOR gate, 
e tc ,  ) are mounted *svithin the c0nfinee of one board or card, This 
card is often interconnected to other circuitry by meam s f  an 
edge-type connector which mates with printed contacts on the 
printed circuit card itself. 

U a u d l y  one 

However, the carr ier  p~iated c i rcu i t  brsard's pr iwe purpose j s  to 
interconnect general  purpose s u b c i r c u i t  ~ R ~ C ~ G A  s i ~ - ~ i l a ~ .  to those 



t 
9 
r 

with edge- type  ecrnnectcs~s descr ibedabove .  
can be considered io be a "11wdu3e carrier board'' or  a ''printed 
wiring ha.rness" for subc i r cu i t  zmsciufes. 
light, the reasons for this deviation will become self-evident, 

AB noted above, %he carrier printed circuit boards in q ~ e s t i ~ n  are 
basically printed wising harnesses  a s  norn2ally uscd with Ckr%S%in, 

wiring, 
16 inches long and 1 /8 iatch thick, The number of interface con- 
nection points on the car r ie r  boards varies dram 50 to  appsoxirnateqy 
220, Providing an edge-mounted com&ctor 20 mate properly witla y . ,  

such a large.nurnber of printed contacts would be a niajor design 
problem in itself, since there is not ii Feliablc standard coppector 1 

Available with  t h i s  number sf contactas.' Because of its size, the  
large number of interface points, a n d  the basic u s e  for  which it is ' 

intended, it would be- impractical to provide quickdisconnect con- ' 

nectorsi (or other s i m i l a r  connectian devices) far the  interconnection 
of the carr ier  board with the rerriaindeq al the system, 
such connectors have not been provided on the carrier boards, 

Pn view of the above, it can be ~ e e n  that the requirement to provide 
p r in t ed  contacts an the carrier printed kirczlif, boards is not feasible 
03: necessary.  

T h e  ca r r i  

When considered in  th is  

1 

3 .  
1 '  . 

The srnal3eat carrier h a r d  used is 141 inches wide by 
' 

i ,' 

Therefore, 

4 

4, 

For MSFQ:-STD-1PQR, Paragraph 5.6 {b): 

I, S a m e  as 1 above 

2, Same as 2 a b v e  

3 ,  In view of  the above, it can be deen that the r e q u i r e m e n t  to U S E  

floating bushing -mounted connectors i f 9  not applicable, since the 
carrier printed circuit  board does not interconnect with t h e  

c onnecto r e 

remainder of the system through. a, quick: disconnect, h a r d - ~ o u n t e d  

2, S a m e  as 2 above 

I )  

3, Since a quick disconnect connector was not provided for the carr ies  
pr in ted  circuit  board far the ~-e;isons given above, the reqirirentent; 
t o  provide a rrretbod of holding ' I ~ P  car r ie r  boards into the i r  son- 
nectors is not applicable for the boards concerned, 

- 2 3 4  - 



3 ,  SilaCe W quick diScf32XneCt COnneCtC3X W a S  provided for the 
carr ier  boards for the reasons given above, the requirements to  
made prov$sions to prevent: plugging of wrong boards into c~nnec to r s  
or plugging of boards in reverse  position is not applicable for the 
ea r ri e s boar ds COAC e m e  d, 

For MSFG -STD- f 1 OA, Paragraph 5.6 (i): 

I t ,  Same as 1 above 

2 ,  Same as 2 above 

3 .  The r e q u i r e m e n t  ta design the printed c i r c u i t  package such  that 
the boards can be r e a d i l y  replaced should not be applicable to the 
carr ier  boards as they a re  u s k d  on S-I1 ground support  equipment .  
Since connectors a r e  not used with the c a r r i e r  board design for 
the  reaso'ns noted above, the boa rds  do not have a plug-in capability, 
ZSowever, almost a91 e l e c t r o n i c  circuit components on GSE are 
mounted within plug-in modules,  

Effectivity: -. This deviatich s h a l l  apply to all S-11 ground suppor t  equiprneptf,  
B 

Deviation 275a Printed Circ.uit Boards 

- 237 - 



Deviation: 
ground asuppsrt autamatic chackuut equipment used on the Electromechanical 
MOCkUP 

Delete the requirements of this paragraph as applizabke to S-hI 

, Reason: The ~ ~ ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l  Mackup ground support automatic cheekout 
equipment will  be the first production-type system to be placed in operation. 
Because ~l this, it i s  expected that many ejlectrirsl changes will be required 
during s y s t e m  debugging It should be notad-that changes to a printed circuit  

board not having such a coating; also, to rework a csatad board, the exposed 
a r e a s  of the board would have to be recsated. 

board hzkViXlg a COnfQFXTlaI  coELtia3g arb ETiUCh mort3 difficult to makc than 'CO 

Parts  will be identified for Electromechanical XS~ckup only. 

Effectivity: AX2 s-II automatic checksue equipment: @1-44. c=?-48, C7-1Q0, 
C7-200, ce?-SOO, C7-460, C4-5021 and C4-800 series for use an the 
Electsomechanic at Mockup only 

__.-- 

Deviation 258 Reference Besinnations 

Reqtrirexnent: MSFC-STD-141, 14 August: 1961, paragraph 4. 1, "The 
e l e c t ~ P ~ a E  a n d  electronic p81-t~ OF components represented on schematics 
and other drawings shall be identified by  the s h o r t - s i g n  adjacent to t h e  part 
or cr~mparzcnt. 
in the  title b&xk of the: drawing for aaaembly schematics. 
and advanced system schematics the 'assembly reference des igna t ion  shall be 
shoswn ire the appropriate area of the drawing. t '  

'Fhe reference designation of the: assembly s h a l l  be located 
On elementary 

Deviation: Delete secsnd &entenee, which reads :  "The reference designations 
of the assembly shall  be located in  the title bhck of the drawing for assembly 
sekematics, I t  



Reason: In the Digital Data Acqtrieitian Station, high-density packaging was 
u s e d  on the p r i n t e d  circuit  cards for the current dr iver  and pulse generator 
circuits that operate' the ferrite core imemsry. The high-density packaging 
assure s the' inter -connecting w i r e  lengths will be leos  than X / 515 ~ a v e  length 
of the h ighes t  frequency encountered in the as ~ociat ive memory circuits 

T h i s  des ign  object ive has reduced RFX problems by preventing the associative 
merxiorY in t e rwi r ing  f rom forming a quarter wave stub at the high i rcquencies  
encountered in the read-and- inhib i t  pulse, 

An addil;isrral reason for w i n g  high-density packaging is to assure mininiurn 
pulse propagation t ime from read-inhibit current drivers ea the core matrix, 
Also, minimum pulse propagation difi'erence s between the nu rne roq~  drives s 
and the core matrix will. be guaranteed by the shmt inter-connecting w i r e i ~  
attend.ant with high -density packaging. br high-density packaging, the 
reference designator is obscured by the body of the C Q ~ ~ C J ~ ~ ~ I C G ,  t h u ~  
eliminating their usefulnes  6, 

When space limitations preclude marking cornponerat short-sign designations 
on. the printed circuit card, a d i a g r a m  showing the location of p a r t s  shall be 
included in the technical data (handbook) Z Q ~  the sqt,  
ments marking of short-sign reference designations i n  the above manner. 

MJL-STB-16C imple- 

I *  "The contractrsr shark submit the fallowing ifas approval by the 
cognizant NASA insta2kadion: ~ 

- 2 3 9 
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2, The contractor shall submit the following for  review: 

a, Quality Program PHan 
b, Qualification Status Lie t  
c, Test and I[naspection Procedures 
€3, Process Control Prescadtlseo 
e* 
f, 'Special Sampling Pbns; Application of Sampling 

Storage Procedures  for End Items 

3 ,  The contractor @hall stbnrit  the faflowing for infoxmation: 

- 240 - 



D i v i a t i u n  158 Qua-iif ication Status List 3 I 1-. 

ent: NPC 200-2, 20 A p r i l  1962, paragraph 4,3,5, "The contractor 
~kal f :  prepare and maintain a quailir'i~ati~tn stafxxs l is t  showing the: planned and 
comg%eted qual.Lfkati.on s:ta&us of each part, component, subassembly, and 
higher level QI asoamb%y. 
shall be shckn.  Wherk qualification is basad an t e s t s  conducted under the 
applicable contract, reference shall be made to the pe r t inen t  test  reports ar 
data, 
approval in accordance with paragraph 2 - 2  and Appendix B at intervals 
mutually agreed upon with the NASA installation, ' '  
Deviation: The contractor shall prepare .;B Saturn S-fl Qualification Statue 
List in accordance with the format of SIT) 62-1224, re i s sued  I Apri l  1963 ,  
"Saturn S -XI Qualification Status List, ' (  The qtial i f icat iun statua list shall 
show the plaraed and coaqd.ated qual i f ica t ion  atatus of each part,  comporzent, 
subassembly,  and higher-levci assembly, The basi6 fsr any omission of 
qualificatiaan teste  shall be shown. Where qual i f icat ion i s  based on t e s t s  
conducte'd under the applicable contract, rt%erenc.e s h a l l  be made to  the 
pertinent test plan number docu.mcnt, The acceptab i l i ty  s f  pr ior  test 
h i s tqry  shall. bc coordinated %vyith NASA, when r e ~ ~ i r e d ,  In all caseis where 
quaiificatian is judged  to be unnccessaiy due t a  previous tes t ing.  ~ p p i i c a b l e  
pages 5f Seetion II, C o ~ ~ ~ e n t ~ ~ ~ ~ ~ ~ ~ ~  Qual i f icat ion Status of S ID 62- 1224 
will be updated monthly to indicate results of t e s t s  conducted arid eubrrittted 
to the NASA Resident PI/Ianager fala review, 
be updated and submitted on a serniannuafi bas is  t o  MSFC for review, 

Reasons: Subjecting the Qualification Status List to the requisenzents of an  
approval '{Type I d ~ c a m e n t ) ,  rather than  t o  the requirements a i  a review 
(Type 1% docansent), would seault  in the lowing a d d i t i o r d  effort: 

Tbe basis  far a n y  omisrsisn of qEalifisatian tests 

The qual i f ica t ion  s t a t u  Pist and changes thereto shall be submitted far 

The qualification status list shall 

( i )  h specific form r e q u i r e m e n t  for approval would obsolcfc effort 
already expended on the  document, 

Additional coordination far  negotiating changes arid rcvi sions would 
be required.  

Schedule a n d  mi i fes tone  problems would develop i f  spp-oval  o r  
disapproval r a n  beyond the specified t-wo-week perrod, 

(2) 

( 3 )  

I .  , 
$ I  



(4) I h  reviaion were reyrzlred, additional effort and E;cherlule slippage 
would result. 8 

Fosrrial release procedures  would result  in a QSL at %east three 
nlorrths out-of-date a t  the tlrne? of rcrsrsaL3,e. 

(5) 

Deviation f5.3 Suppliers of Materials 
-----*--.- --I-T-"II*.(c- 

required as a minimum to fo$Xow NASA Rut%ity  Pzxblic2tbon NFC 200-3," 

Deviation: Paragraph 5,3, P,d (2), Suppliers of materials, parts, and corn- 
gonerats (including off-the-shelf items) shall be required as a rninln-ium to 
foBlow NASA Quality Publication NPG 200-3, except where the NASA 

need not be invoked, 
irnposa? on sappliers by NAA in the puschase orders or subcontracts shaBS. 
be used a13 a basis in making this deciaion, 

Resident Quali ty  A s  suranc .e. Repr es entakive dater mine e3 the re quire rnents 
The Quality Assurance and Rel iab i l i ty  requirements 

Deviation 15.4 Articles .--I_- of S~rppl iers  Des ign  --.-- 



! 

Reasons: Notification. of all. changes in fabrication methods and processes 

tion and its designated representative fox review in accordance w i t h  
paragraph 2,2 and Appendix Ba" 

Reason: Elimination sf unnecessary sffort by previous mutual agreement of 
the parties. 



OperatbonaH Data .. S+'QrElatioma to b e  provided shall. include stage 

doc umen.rztioXl) 

OperatianaP Time Data - Operating time rccards will  be provided 
for major hardwaN such a s  contl=~I s y s t e m ,  telemeter packages, 
etc., and fox- those .cmtm)r&erns and components with varied or 
critical USe!f& timelcycae Iff, cbaraete;istics, 

checkout: and other final acceptance test resalts (i*~,~ variable 
d a b s  actuator setting, and pre -static and poststatic firing checkout 

rx) 

Configuration and Serialization Data - Such information will  consist 
of 5rZdenbre number, identity by par€ nuxnber, pare name and 
serial number, and B Piating of drawing change Zetter~ or 
Engineering Orders that have been incorporated in each part, 

' 

r .  / .  

Replacement Data - ln€orrnati.on concerning repEacelndientaa made 

Dcrczrrnentatian shall include positive identity of the part that was 
removed, and fie replacement past that it3 installed, I). * 

' .  
during installation, testing, or final. checkout shall be provided, P 

< + ,., 

QT checkout of the end-items, 

Corrective Act ion - hforrnatian shall be pawvided relative to 
corrective action that was takenf O F  tihat which is pending, 
concerning troubles, malfunctions, daficienciet3 and failures 
experienced during installation, testing, and final checkout, 

w h t ;  and  3aiance Record  .. anforrrlatiori 'ccastcar*xaing the total 
i 

weight and hsrizontaal, vertical ,  and lateral 6 ,  G, 8h&11 be 
prow i d  ed, 



Preservation D a t a  - This eliall i~sdiide information relative to the 
preservation m e i t ~ w e  accomplished, the time span durability 
expectancy, OF addillanal prs asrvatian rrreaetxres that a ~ e  required 
to preclude damage OX+ deterioration during subsequent handling, 
shipping 01 interim @torage, 

Record af Material Rewiew A c % i ~ n ~  - A summary ccsmpibation 
report of a11 MRB dispositions concerning the respective end i tem 
wi l l  be provided, 

Engine Log Book - Significant historical data concerning the 
engines wi13 be provided ( i .eap inetallatian or retmaval, record of 

f e r s  special in spec ti an.^, and alignment data), 
af3fiaciate equlpnxent, rework and modificatibn, records or trans- 

Alignment Data Report - Information relative t o  the alignment of 
all critical C O K Y ~ X I ~ I I ~ B  with respect to the baisic stage reference 
centerline and fin phnee  shall be provided, 

Propellant Tank Loading -_ Data  - This informakion w i l l  provide 
verificatian of the sensing equipment installation, the performance 
of tank calibrat.ion, and the %tanct;ionaI. accuracy of sensing 
instrumentation. 

%hipping Data - 'phis shall censiat  of packing lists, certifications 
and certif icates of conformance, where required, special handling 
ilIStruCti.On6, and Shor%age records, 

Reason: T o  definitize the content of the "'f.9ar sative End Item Report ,  I '  

x 2/45 ~ 
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Specification, 
Standard, Xr 
Drawing No, TitXa 

I 
I 

L_c- 

Drawing No, Title 

Saturn Launch Complex and Vehicle 



- 
S pe c i fie at i a n, 
Standard, or 
Drawing No, Title 

Reason: Nat a requirement %or s-11; applicable t* Satnrn c-1 (SA- I  oarpy), 

Title 

MSFC DWG- 10413925 1 C5ntainer 6, PropeXbant 

Reason: 
of 70 and f05 inch diameters, 
70 and lO5 inch diameters, 

Thet weld joints of MSFC Drawing 20419925 are based on containera 
S-II stage contaiaze-fs wi l l  be in excess of 

I 

- - 
I 

Specification, 
Standard, or 
Drawing No, Title 

Climatic Extremes for Mi.ilit51TY 
Equipment 

_.  
Reason: 
Therdosc environments shall be tailored far California, Mississippi and 
Florida clfrnates, 

The s-E stage is not bE.iWg designed for w0rJ ida opertktisns. 



Spec iii ca t i  an, 
Standard, or 
Drawing No, 

I 3 

Title 
1 

Torque Specifications; Threaded 
Fas t e  ne P'IS 

Spe C i f i C a t i O t l ,  

Standard, or 
Drawing No, Title 

h.In4-H- 5440 5-PydrauEc Systems; Design, I n ~ t ; a % k t i ~ ~ ~  
and Test  of Aircraft, (General 
Specification for) 

Reason: Specificatioc MIL-H- 5440 is a p p ~ i c a ~ e  to aircraft systems only, 
Therefore, i t  is natnapplicabfa to ground support equipment, 

I__ 

; 

$3 p e c: i fic it tio n* 

Drawing No, 
Standard, OT 

Title 

MrL  -P- 5 5 x 8 Pneumatic Systems; Design, kxstallatlirh 
and Teste in Aircraft 

1 ,  

rr 

Title 



Reason: Specification MIL-1-85OB i s  applicable to a i rcraf t  only, Therefore, 
it is nut applicable to ground support equipment, 

Specific ati  Qn, 

Drawing No, 
Standard, or 

Reasons: 
ments, 
margin, and quality assurance fos  intended usage. 
ground support equipment w i l l  be ASME coded, 

The nonshatterable reguirewent is inconsistent wi th  S-YT require- 
Reservoirs for  %-XI. wi l l  be designed wi th  appropriate safety 

Pressure ves$;ele in 

Title 
I 

Pumps,  Hydraulic, Variable Delivery, 
General Specification for 

Reason: 
Therefore, it is not applicable to ground support equipment, 

Specification MIL- P- 19692 is applicable to airborne vehicles only-, 

Specification, 
SbanhPd, or  
Drawing No, Title 

MIL-V -2 7 E 62 Valves I Servo -Control, Efectro- 
Wydraulic, General Specification for 

e 

- 249 ... 



I 

Specification, 
Standard, OF 
Drawing No, Tit%€! 

-- __ 

Reason: 
applicable to SA-] only, 

Not a requirement for s-II ground I U P P O T t  equipment, and is 

Description of Saturn Launch Complex 
and Vehicle Systems Block X i 

Reason: Present concept utilizes fatinch complex 39, 

I 
S g  e c i fi  c cat ion p 

Standard, or 
Drawieag I\To, Title 

.- 
Reason: The weld jsinr$x of MSFC Drsv ing  10419925 are based on containers 
of 70  and 905 inch diameters, 
76 and. 105 inch diameters, " 

$4-11 stage containers w i n  be in excess of 

-.I- --.--- '1 *' 
% pe C i fi c a tion * 
Standard, or 
Drawing No, Title 

-- - _I_ 

Reason: 
only, 

Technical. note NASA T N  D-556 is appliixb2e to  airborne vehic'lcs 
Thcrefrz~e, it is not applicable t a  g-romd support equipment, 

.. .' 

1 

* '  

e .  I 

* 250 - 



Standard, or 
Brawing No, Title 

NASA TN n-560 

Reason: 
only, 

Technical note NASA TN 'D-560 is applicable Eo airborne vekicles 
Therefbre, i t  is not applicable Lo ground support equipment, 

f 

Spec ification, 
Standard, or 
Drawing No, Title 

I 
i 

Atmosphere for Pat~ick AFB,  Florida 
g A n n w l )  I 

~ e a s o n :  Technical note NASA TN ~ - 5 9 6 4  is applicable to aiiborne vehicles 
only, Therefore, i t  is not applicable to ground support equipment, 

4 

-- 
I 

Specification, 
Standard, or 
Dra,w\nping No, Title 

A B M k - P - 2  



Title 
I .- 

Prcseedrtre far Testing, Handling and 
 leaning of ~nboaxd Hydratitic system ' 
Components Excluding Filter. Elements 
and Hydraulic Fluid (Whatman Method), 

g ,  

Reasan: 
Therefore, i t  is not applicable to ground support equipment, 

ABMA Drawing 10415463 is applicable to aircraft ~ y e t e m s  only, 

Specification, 
Standard, OF 
Drawing No, Title = 

, 
Reasoar MSFC Drawing 10419900 is applicable to altbG3rne vehicles and 
associated components, Therefore,  it i s  not applicable to ground support 
equiprn lent, 

Reason: 
outdated items 

MSFC Drawing 10509303 is &os limited i.n coverage, and lists 
Torqyte value 6 indicate ir for. C E P X " Z * C ) ~  ion- re B is tank s tee1 

tubing are toa low for ensuring against  leakage, 3 

- 25'2 - 



I (Material. deleted) 

. c 
/ ’  



A 

The MI process,  inaterial. and quality con t ro l  documents listed lzsrain 
d e t a i l  specific requirements and practices to be ernplayed In v-eeting t h e  
ob jec t ives  and requirements o f  the i;overnment doclmments as n o t e d ,  and/or 
incJude  addi t . i :mal  requirements. 'Chest? Contrac tor  documnts  shal l  be 
spplicahlr f o r  u ~ e  p e r  KR Drawings.  These doeur;rents may a lso  h e  used fo r  
s u b c ( ~ n t r a c t u r  app l  icatinn wiien >3eemed necessary ~ 

Appendix C g ives  an index of  S - T I  Stage and Ground Support  Equipment 
applicable documents and their related KR specifikatians . 

T i t l e  - .  Number and Data 

Lno-rol-ao-/n BearLngY , S i n t e r e d ,  Oil-Impregnated Storage, 
June 3 0 ,  I965 Nach i n  i n g  , Vracess ing and In8 t a  I l a  t i o n  

I_ 

EL40 L 0 2 -Q l 0 Elevated Temperature Farming of  Steel Porrs  
>'lay 7 ,  9965 

2LL40l.05 -0O4E Elevated Temperature R e s f s t a n t ,  Glass F a b r i c  
December 19, 1966 Heinfcrrced , PIienn1ic Sandwich Construction, 
Arne ndmen t EIU - 3 Fabr i ca t ion  o f  
April 7 ,  1969  



u o  28 5-03 4 B , Fabrication of; High Strength Laminates From 
July 10, 2968 Epoxy Resfn Prellrngregnated Class Fabric 

4* ( S u p e r e ~ ~ I e s  NAO105-026 fop. §-XI) 

~ ~ ~ ~ ~ - ~ ~ 7 ~  x Fabr i ca t ion  of ESevatad Temperature Resistaat 
August 28,  1967 
Amendment ED-3 (Supersed9s m0105-002 for s-rz> 
March 6 ,  1968 

 ass Fabric - , ~ h e n o ~ i c  Laminates 

mBbO6-Q1SC 
June  as, 2.966 Operatirag Temperatures from -75 t u  500 F 

3.A0106-0238 
June 28, 1966 cI 

~~~~~~~~ HD-5 
June 5, 1967 * 

General Purpose Sealing for  Areas with 
' ,  
4 , .  

Bonding with Law Temperature Curing Adhesive 
for Service at -250 to 500 F 

, '  

~ ~ ~ ~ 6 - ~ ~ ~ ~  
June 23, 1966 for Cryogenic Usage 

Bonding with &m Temperatljtrgt Curing Adhesive 

6 

Supersedes Page 255 of February 14,  1-963 





Bonding I k t a f l i c ,  MeeaH-Camposite, and Mona- 
Metallic Stmctures for Cryogenic and Heat- 
Resfstance Applications 

baadtng with  Low TeTflpPrsrurc curing Adhesive 

Liquid  Ti&% S e a l i n g  o f  Pressur ized  Copnpart- 
meraeo w i t h  NomaL Operating Temperature f rom 
-65 ts 250 F 

for Cryogenic and Elevated T@nq?eralttdPe Usage 

Adhesive Bonding o f  Metal, Sandwich, and 
H18 cellanemir; Assemb lies 



M0186-072 
July 13, 1966 

Electrical Connector Potting fo r  Service at. 
Temperatarea Between -140 and 650 F (Supersades 
~ 0 ~ ~ ~ - ~ 3 6  f o r  E lec t r ica l  po t t i ng  connector 
applications) 

E.LA0107-013B 
June 1, I 9 6 4  

% 

Brazing, Nigh Temperature (Above I700 F) 



Ziunhcr and Date TI tle 



Number and Date 

MA0109 -0OSC Cadmium Plating -Cyanide Procese 
June 24, I964 

~0L09-508(3 
June 2 4 ,  1964 

MA0109 -509C 
October 2 7 ,  1964 

l4.AOlO9 -610B 
March 10, 1966 

MOlO9-0136 
October 19, 1966 

Cadmium P l a t i n g ,  Fluoborate Proceew 

Chromic Acid and Sulfuric  Acid Anodizing: 

HEard Chrome Plating' .  

Silver Plating 

SCN 
157 

sm 
157 

Supersedes Page 258 of October 1, 1947 

? 



N O R T H  A M E R I C A N  A V I A T I O N  t N C  

MA0 107-0 13B Brazing,  High Tempe ratlire 
1 June 196.1 (Above i700 Ff 

i . :.. 

4 '  ' 



Specification Id0 SSI,  61-367C 

Page 259 o f  282 Pages 

Of09 -017B 
Pbsch I, 1366 

MB0109-018A 
. November E, 1967 

MA0 E 10 -00 1D 
* February 10, 1966 

rn04LO-010D 
March 2, 1966 

General Procedure for Brush Type ElectropXating 

Elec t ropla ted  h a d  on Corrosion Resistant 
(CWS) Alloys for Seal ing Applications 

Cleaning Hydraulic System Components 

General Cleaning a t h o d s  

MA0110-812C 
July 26, 1964 

Cleaning Ferrous Afloys 





sm 
157 

Spec i f i ca t ion  No. SfD Frl-367C 
& ~ i ~ d :  August 3.6, 1968 
Page 261 o f  252 Pages 

244.0 1 Z I. -00 53 
November S ,  2.964 

HA0 1 I -00 7 A 
May 20, 1966 

Meat Treatment o f  58 “iJi Naraging Steel 

Heat Treatpent of Carbon and Alloy Steels 

Processing of  Steel P a r t e  Heat Treated t o  
High Tensile Strengths (Supersedes U03.ll-QQ9 
f o r  S-11) 

LAO 1 1 1 -00 8 
December 4 ,  1961 

~ ~ 1 ~ 1 - ~ 0 ~ ~  Heat Treatnrent o f  the 400 Series Corrosion 
Recember 17, 1964 ResFetant Steels (Supersedes kzO111-023 f o r  

Heat Treatment of Aluminum Allay Bar Forgings SCN 
and Ex t rue  ions 157 

9 

S-TI) 

E/WQ 1 L L - 0 W A  
December 18, 2964 Precipitation Hardening Steels 

Heat Treatment of Heat and Corrosion Resistant, 

(Supersedes UOl.13.-022 f a r  S-11) 

MP*OllL-OX?A 
December 15, 1964 

Surface Hardening ‘ o f  Carbon and A l l ~ y  Steels 5cw 
as7 

Supersedes Page 262 o f  October 1, 1967 



Clean Backagiqg, Requirements and Procedures 



MA0 3 0 3 02 2.J 
June 18, 1968 

MA0 30 3- 0253 
February 1, 1968 

1~0303- 027P 
December 3, 1968 

w10303-1004H 
March 28, 1969 

T i t l e  

Solderless Terminals and Connector$, S-II 
AFrborne Systems, Assembly of 

Electrical Bonding 
Procedure for 

S-XI Airborne Sy$tems I 

Miring and Cabling Devices Identification - 
Interconnection, Electrical and Electronic 
Zquipmant, Saturn S-E1 Airborne Systems 

Coanector, Electrical, Patchboard Type, S - I 1  
Airborne Systems Assembly of 

* 

Connector, Electrical, Circular, MS Type, S-XI 
Airborne Systems Assembly of 

Supersedes Page 264 of June 13, 1969 



k 

SCM 
239 



Tit l e  
P 

Mumben and Dat.e 

- f.fAO31)3-I.Q066 
June 1 2 ,  1467 

MA0 38 3- 1026E 
January 2,  1969 

\ 

MA030 3-1049A 
October 5 ,  1967 

E.Ek0313-1001;J 
November lg9 1968 

Connector, EPecerics3, Cryogenic Type, Saturn 
S-TP Afrbame Systems, Assembly of 

Connector, E l e c t r i c a l  UmbiXicial, Saturn 5-11 
Airborne Systems Assembly of 

Connector, Electrical ,  Low Temperatup? SC% 
(-300 F) MS Type s-11 k.frbOKne SySt&%lS, 232 
Assembly of 

Electrical Bondfng, §-I1 Stage Systems 
Procedure for 

Wiring, Saturn S-ZI, Installation sf General 
Specification far 

Supersedes Page 264 af January 6 ,  1969 





Specification No. SfD 61-3676 
Revised: 9rsn.e 27, 1969 
Page 265 Of 282 Pages 

T i t l e  

Cable Assembly, Electrical, Coaxial, 
Fabrication o f  

~0601-00lft Installation of Conventional Rivets and Blind 
~5vernber ~ 15 1968 Fastener8 f o r  Saturn 5-II (Supersedes 

~ Q ~ a l ~ ~ 0 6  for S-TZ) 

P4A06OL - 0 0 2  Installation o f  Threaded and ColLared Fasteners 
June 4 ,  1968 f o r  Saturn S-PI  (Supersedes MOL01-005 fo r  S-11) 

EfAOtjQbO63B Snstallatio~ of Thinwall Screw Thread Inserts 
December 2 ,  1965 (Supersedes m0101-oas for  S-11) 

MA0601 4 0 4  Installation of LOX Tank Dollar Weld Reinforcing 
Februaxy 22, 1966 Doublers and Interference F i t  Huckbofts for  
Amendmnt: MD-2. Saturn s-II 
September 16,  1966 

HA0602 -002 
May 7, 1965 

MA0602 -003 
play 12, 1’365 

Cold Straightening and Stee l  Parts f o r  the 
Saturn S-11 Pregrm (Supersedes LA0182 -002 f o r  
S-TI) 

Supersedes Page 265 o f  February 14, 1969 



i?runber and Date 

~~~~~-~~~~ 
November 2 ,  1965 Honeycomb Pankls and Details f o r  Insulating 

Fabr i c s t ion  of Phenol ie-pylon iaminate-Faced 

Cryogenic Fluid Tankage 

~ ~ 0 6 ~ ~ - 0 ~ ~ F  
October 13,  1965 ZnsuIacian for the Saturn 5-11 H ~ ~ T O F J ~ R  Tank 

Fabrication o f  Double Seal Cryogenic SFdevalf 

~ ~ ~ 0 5 - ~ ~ ~ ~  
June 28, 1966 Honeycomb Panels and Details fo r  XnsuSaring 
k n d m e n t  PfD-lA 

Amendmeat rn -2 
December 16, 1956 

Fabrication of Glass-Phenolic Laminate -Faced 

Cryogenic F i v k d  Tankage - Saturn  S-11 P~ogran 
November 1, 1966 (Supersedes MAoa05-022 for S-If) 

% - ~~~~~-~~~~ Fabrication and XnstalEation of Saturn S-I2 
Movemhes 2 4 ,  2966 Ykmbranc Seal 
Azwndmn t MI) - 1. 
April 24, 1967 



h5AO6Q6-0 16B 
19 April  1966 

klAO 68 6 -0 2713 
17 March 1966 

MA06QG-OZ8A 
15 September 1965 

Tit Ee 
*-- 

Potting of Electr ical  W i r i n g  in Cryt>m:nir 
Valve s - Saturn 5-11 P r o  gram 

Application of Nylon-Ptlcnoiic Eor,P Fonn; - 
Filled Core Sandwich Composite (;ryo&;e?ir;. 
Irisulatioa on Saturn S-II 

Application of DoGble Seal PnsuldticJn 
Panels and Details t o  Cry~g:eniic Fluid 
Tankagc 



Mmber and Date 

'c.tEt0605-015t't 
Auguat 10, 1967 
Amendment. m-1 
October 9, 1967 

E.IAn685-01713 
October 11, 1967 

ElA0606-013E 

Amendment FD -2 
May 6 ,  1968 

December 2, 1966 

T i t E e  

Fabrication of Eylan Reinforced P o l y u r s r h a n ~  
Lamiowte~ fo r  Sealing Applications - Saturn S-11 
Program 

Spray Application of kblat: fve P n s u l a t l o n  
Compound to the Base Pleat A f f e c t e d  Surfaces t o  
the  A f t  X n t e ~ s t a g r  Scruc~rare  - Saturn 5-IX 

Fabrication and Application o€  a LOX C o m p t i b h e  
Cryogenic Insulation Sye  ten1 Sa t u r n  S -11 Program 

Fabrication and Insulation o f  LOX C ~ ~ ~ p a t i b l ~ !  
Insulation f o r  Cryogenic Surfaces - Saturn  S - I 1  

Adhesive Bonding the  Sa turn  S-11 Common Bulkhead 
(Supersedes MA0106-828 €or S-11) 

Application of Nylon-Phenolic HRP Foam - F i l l e d  
Care Sandwleh Gornpos F t e  C r y ~ g e n i ~  InsuLation on 

s C?X 
8? 

Saturn S - I 1  

~~~~~~ -02 8A Application of Double Seal Insulation Panels and 
September 15, 1965 Deta5l.s t o  Cryogenic Fluld Tankage 

:&0606 -033 E Fabrication of S - I I  Bolting Ring Thermal 
e 

%stagpae%a: 28, 1967 Insula tion 
I: C'N 
37 



3 



T i t  la 
P 

Application of Composite Sealants - Saturn 5-13 
PrQg.r&Lm 

~~~~~-~~~~ Application of Ffexibfe  Closeout Seals to Foam 
.July 21, 2966 Filled Roneycomb Cryogenic Sfdewall lCnsulatisrr 
lbrnendment 2ulD * 18 Surfaces - Sacurn S-XI 
September 30, 1947 

~ ~ ~ Q ~ ~ ~ 4 3 ~  Poamkin-Flare Insu la t ion  of L iqu id  Hydrogen 
November 25, 1968 System Components 

~ ~ ~ ~ ~ = 0 ~ 4 ~  Xnsta l la t ion  of Saturn S-XI Forward Ski r r  
September 20, 1967 Insulation 

HAQ686-045'2 
July 18, 1.967 

Spray K?pllcatbon of Polyurethane Faam >faterial, 
f o r  S a t u r n  S - ~ I  

>a06 6 6 - 0 4 7 c 
August 21, 2968 
Amendmane ND-3, 
December 18, 1968 

0 6 0 6; U4 9 B 
23 September 1948 
ittlnendmerit XD-2 
January 15, 1969 

Application of Insulation on t h e  Saturn S-11 A f t  
Skirt, Incerstage and System Tunnel Structures 4 

Emergency Repair Procedures  f o r  S i d e w a l l  
Honecomb Insulation f o r  Sa tu rn  S-11 

# 

Supersedes Page 268 of xarrcft 2 4 ,  1969 



1 

N O R T H  A M E R I C A N  A V I A T I O N .  I N C  

Number  and Date 

iVA0 6 1 0 - 0 0 ZB 
20 June 1966 
Amendment MD- 1 
2 6  October l966 * 

MA06 10 -005D 
1 2  November 1964 

MA0 6 10 -020A 
16 December 1964 

T&!e 

Surface Preparat ion lor Adlrcsive Bonding 
and Apphcatisn of Giiemical E’ilms for 
Saturn S-ZI (for u s e  at Saturn S-I11 Seal 
Beach Facility only) (Supersedes 
MA0109-003 for S-Sr) 

Cleanliness Requirements for S a t u r n  S-U 
Hydraulic System Cornpoiiexits 

I 

Cleaning and Cleanliness Requirements 
€or Saturn S-11 W i r e  Mesh Filter Elements 

3 



f4umber and Date T i t L e  ..- 

Spray Applicat ion of 'ho Pound Density 
Polyurethane Foam >la t e r i a l  f o r  Saturn S-I1 

YiOfj06-052B Applicat ion of Primerr 205F Ctirlng f o r  
January 17, E969 Saturn S-11 

YiO606-Q53A 
September 18, 1967 Surfaces of Saturn S-11 A f t  S k i r t  and 

AFplicarion of Cork Insu la t ion  on Exterior 

Amendment 3Q-U Inters  tptgf! 
June 1 4 ,  1968 

MA06 06 - 05 6 
Apr i l  3.5, 1968 

IrlA0606-057C 
February 7, 1969 

PIA 0 60 6 - 0 5 9 
January 13, 1969 . 

9EA0607-003F 
rklgust IS, 1966 
Amendment HD-1 
Apri l  27, 2967 

iZiAO60 3 - 004 E 
September 29 ,  1967 

Applicat ion of Seal Lo& and R e t a i n i n g  
Comps'unds t o  Thread Fasteners  

Application of Adhesive P r i m e r  en t h e  LH? 
S i d e  of Saturn S-11  Cornman Riilkkead f o r  
Corrosion Pro tec t ion  

f 

Repair Procedure f o r  Spray  Foam Insu la t ion  
f o r  S a t u r n  S-I3 a t  F i e l d  S i t e s  

Applicat ion of room terrrperature curing,  

compatible primer, Sa turn  S-21: program 
cor ros ion  prevent ive cryogenical ly  1 '  1 

Machine Fus ion  :Jelding of Corrosion Res is tan t  
S t e e f  Tube J o i n t s  f u r  the Sattrrn §-If Vehicle 
and Associated GSE 

Supersedes Page 269 o f  Nay 9, 1969 



N O R T H  A M E R I C A N  A V I A T I O N .  I N C  

Number and Date 

MA0 6 1 5 -0 0 3L 
4 August I966 
Amendment BAD- 1 
6 February 1967 
Arnendrnent MD-Z 
15  May.1967 

MA0 6 15-0 IO 
17 February 1966 

MA66 16-0 16B 
2 3  August 1966 

Title 

Leak Detection-Saturn S-I1 Aft LO2 
Bulkhead Doubler 

Glean Packaging Requirements for Saturn 
S-I1 Liquid and Caseous Oxygen System 
Components 



Xurnbe.1- and Date 

&!A0 60 7 -82 2A 
April. 15, 1966 

MA0608-OOIB 
Bovember 24, 1965 
Amndmen t T4D - LA 
December 29, 1966 

iYA0608-009C 
March 20, 1968 

MA0608-0l4A 
June 28, 1967 

MA0 60 8 -0 f 5 % 
July 15, 1968 

Specification No, sm 41-367C 
Revised: January t j D  1963 
Page 270 of 282 slagas 

T i t l e  

NanuaE Fusion Gelding of Aluntfnum Al loys  f o r  
Saturn S- IS  Vehicle 

Application o f  Organic Finishes  to Saturn S-II 
Stage and GSE (Supe~sedes  14A0108-005 f o r  S-11) 

Applicstfon of Organic Coats to S - I I  Stage 
Hydraulic Tank, J Section 

Applicat ion u f  CoLor Coat t o  S i l icone  Rubber 
Sealant  - 5-11 Stage 

Applicat ion of  Hoisture Barrier Coating to the 
Saturn §-XI Foam Thermal Insulation 

Application of Coatfngo to Saturn S-13 Foam 
Inauhation 

C o r r ~ s f o n  Control o f  Aiuminum Alloy Components 
of Saturn S-II Stage 

SCN 
1 6  7R1 

Supersedes Page, 278 of August 3.6, 1968 



X.AQ6a0-0051, 
November 1 2 ,  1964 

~ Q ~ ~ 0 - ~ 2 ~ A  
December 16,  1964 

NAO610-0238 
January 17, 1968 

XAO6 10- 0 2 4 C 
July 1 3 ,  1966 
m- 1 
September 6 ,  1967 

T f t l e  ' -- 

Corrosisln Control-Saturn S-XI Stage * 

R .  

Corrloslon control. of S a t u r n  S-XI Stage- 
' 

* '," 4 

Oriented Usad CSE 

Methods of. Cleaning end Cleanliness 
Requiremen$Ea for  Saturn S-XI Fuel. and 
Oxidizer Tanks 

Surfa8.e Priparatian f o r  Adhesive Bonding 
and Application of Chemical Fflms f o r  Saturn 
s-XI 
F a c i l i t y  ORTY) (Supersedes UOL09-003 €or 
S-11) 

( f o r  ugc Bat sacurn S-LI Seal Beach 

Cleanliness Requirements ~ Q K  Saturn S-PI 
Hydraulic System Components 

Surface Prepara t ion  of Xetals and Son-Metals 
f o r  Adhesive Bonding-Saturn 55-11 Program 
(Supersedes MO3.10-024 f o r  s-11) 

Contamination Control. - Saturn  S-XI Stage, 
Parts,  Subassemblies and Asaemb1Se8, 
Inc luding  Group Support Equipment 

Supersedes Page 2 7 1  of June 2 9 ,  3967 



N O R T H  A M E R i C A N  A V I A T I O N ,  I N C  

N 



MA06 PI-00s 
April 30, 1965 

Meat Treatment of Titanium Alloy Sheet aad 
Place f o r  Saturn s-I1 

Heat Treatment of Copper and Copper Alloys 

Heat Treatment of 
-2773 Temper for the Saturn S-11 Program 

7075 AIuminum A l l o y  to zhe 

Inatallation of Aerospace Grouesd Equipmane: 
Wir ing  far Saturn S-I1 Programs 

Le& Detection - Saturn S-TI Stages (Supersedes 
~ 8 ~ ~ ~ - 0 0 ~  for s-TI 

Assembly and I n s t a l l a t i o n  of Parallel. 
Comectors f o r  Saturn s-I1 GSE 



F i n i s h  Speci f icat ion - Saturn 5-11 $ m g e  



s c:J 
243 

Super sedes  Page  274  of Xarch I O ,  1969 



S‘rxmber and Date 

>LBO I2 5 -0 2 3 3 
A p r i l  i 2 ,  1965 

3B0125-Q44B 
J u n e  28, 11667 

T i t l e  

coating, Polyester, Zight-DiTfusEng 

3 Enamel, A l k a l y d ,  Lusterless 

‘Finish System, Epoxy-Amine Primer and 
GIcrss Enamel 

Coating, Moisture Barrier, Foam I n ~ u l a t i ~ ~  

>iBO L 25 -046 Coat ing ,  V i n y l ,  Top Caat f o r  Foam P n a u l s t i s n  
Deeewbss 15; 1967 ’ 

XBO 1.2 5 - 04 7 A P r i m e r ,  Epoxy amine, Corrosion Preventive 
November 8, 1968 Cryogenically Compatible 



3 

rnO23Q-023B 
July 22 ,  1964 

Specification Ma ' SIT, 62 -3Q'PC 
Revised: ~~~~~~~~ %S, 1968 
Page 275 af  282 Pages 

l?yXon Fabric  PnenaXic Resin Preimpregnated 

Film, Plastic G&8 Permability Barrier 

MI30130 -0698 Low Density R i g i d  Polyurethane Foam-in-Place 
22, 1968 Material f o r  Cryogenic Pnsulation 

Spray Type Ablative Insulation Compound, High ,e MB0130-074A 
August 10, 1967 Temperature Resistant 

Lc 
R 

* 
M30130-0751) Polyurethane Foam, far Spray Application 
July 18, 1967 , *  c 

MI30 130 -0 7 8A Fabric, Nylan, Polyurathane Coated * I  

July 18, 1967 
P I  

i t .  

HBO150 -04SA Weldable Lead and Interconnect Platerial fo r  
September 29,  1967 Electronic Components 

Supersedes Page 295 a €  August 16, 1968 



Went and Corrosion Rssistlant Stee l  Bar, 
Extrusions 'd Forgings and Forgfng Stock,  A I S 1  
Type 304L, Conslimable Electrode Melted 





S p e c i i i c a t i o n  No. SZD 61-367C 
Revised: January 2 3 ,  1969 
Page 277 of 282 Pages 

m(3IQO-03Lc Steel ,  Sheet and Plate, PK13-72%~, Gorrasion 
Y&rch I, 1468 Resistant, Precipitation Hardening 

LBO160 - IO? A Steel, Corrosion Res is tanr  Bar, Extrusions, 
December 2 1 ,  1962 Forgings and Forging Stack,  (355 A l l o y )  

LBO I60 - 116 
Pbrch 24, a959 

LBO 1 6 0 - 12 3 
Jme 2, 1961 

?fBOI 70-002K 
October 8,. 1968 

?GQ170--O03D 
July 14, 1965 

S t e e l ;  Bar, Forging,  Forging Stock and 
Mechanical Tubing, 280-36O,OOO O i l .  Hardenlng 

Stee l  Exemded Bar Shapes, PH15-7Mo I Corrosion 
Resistant, Precipitation Hardening 

Aluminum Alloy Sheet ,  2014, Bare 
3 

Weldable Hand Forgings, 2024-T462, Aluminum 
AI loy 

PBO 170 -0 12c Inconel 718 A l l o y ,  Bar, Forgings and Forging 
September 23, 1966 Stock: Cons'umable E lec t rode ,  Vacuum Nelted 

t*B0 1 70 - 0 I 6 B 
Hay 19, 1965 

Aluminum Allay 767crl-T652 Hand Forgings 

SCN 
216 

Supersedes Page 277 of  October 25, 1968 
irr 



Number and Date 

hlunrfnum A l l o y  Tens 50 Sand Castings 

Xlnconel 718 Alloy Sheet, Strip and Plate; 
Consumable Electrode,  Vacuum Mefhad, S~3.utio1-1 
Anneasfed a% 1800 F 



Number and Date T i t l e  - 
Inspec t ion ,  Ultrasonic: 

t 



Speclf icatbon No. 5m 6 i -367C 
'Revised: ?!a7 36> 1969 
Page 2?Y a €  282 Pages 

MBO 1 70 -04 ?F Aluminum Alloy, 2020, Bar, Rod and Extruded 
September 26, 1446.5 Shape 8 

MB0170-048B APurainLam Alloy Forglngs 
February 15, 1968 

3 

mo f 70 -05 $'E3 
Augusc 14,  1967 

Aluminum A l l o y  7075-773-T73510 and 773511 
Bar3 Ked, Shapes and Tube, Extruded 

Cleaner, Alkaline Nun-SiPicated Low-Foaming 



Film, Transparent, Precision Clean Package 



T i t l e  
_cÎ  

lQ0501-0IQC 
April 17, 1968 

FQ 050 1-0 35 
April 22,  1968 

FQ 070 41-005F 
October 2, 1967 

STO11QGAOQ02C 
June 28,  1967 

Nondestructive Testing Requirements f o r  
Ha'rerial.8 and Processed Parts 

Magnetic Parlticle Inspect ion 

Production Quality Yprffication (POV) Test ing 
of Organic gaterials Gsad on Saturn $-IT 
Vehdcles and Sub-Assemblfes 

Tnspect ion,  Acoustic Bwsh 

Trbchlordathana l? 1, 1 Stabalizecl Vapor 
Degreasing and Solvent Flushing Grade 



r 
PIA0112 -802 > I  

MA0 1 12 -006 
MO I P 2 - 008 
MA0113-002 
MA0 I I 3 - 0 I 2 
MebO113-QI3 
HAO113-014 
Pa0 123 -01 5 
MA0 I. 13 -0 1 4 
Ws0 I, 13 -01 7 
M8113-019 
.MA0 1 15 .. 00 6 
MA0 1 15 -08 1 
HA0 1 1 5 -0 1 2 
MA0 115 -0 15 
AEbO 11 5 -024 
f4AO 1 IS -025 
MA01 15-026 
M O  1 S 5 -059 
MA0 L 1 6 -00 2 
UOI 16 -003 
MA0 116 -0 P 1 
HA0116 -0 13 
MA0 1 a 6 - 01 6 
HA0 1 1 6 - 0 I 7 
MA0 x 16 - 62 7 
E.IAOl.16-030 
MO 1 1 6 - 03 1 
HA0 1 1 6 -032 
HA0 1 16 -0 3 3 
HA0 L %. 6 - 034 
MA0 116-113 7 
MO 1 a 6 - 03 8 

6 .  * 
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KA5303 -1036 
ma 3 03 - I03 8 
XI03 13 -1002 
RA03 13 - I009 
MA03 13 I8 11 
?&Ob02 -001 
HA17604 -003 
1WfiQ3-OQ7 
3LAO 6 0 5 - 00 9 
XA060.5-010 
PfA0605-018 
FlAO 60 6 -08 7 
PfAO606-016 
ljAO606-022 
i?%QSO6 -030 
MA08176 -03 I 
lilA0606-041 
bfAO607 -009 
YAO60 7 -0 13 
>!A0 60 7-0 18 
HA0607 -020 
m O 6 O 7  -021 
PlA0608-005 
MA06 0 8 -006 
NAQ603-007 
FiAO 60 8 -0 2 0 
MR0508-011 
MA0609 -003 
MAO610-019 
HA0610-02P 
WQ6 10 -022 
~ ~ 0 6 1 1 - 0 0 3  
MA0613 -004 
PIA0 6 13 -005 
WO 6 13 -60 8 
MA06 13 -009 
HA0 6 1 5 - 006 
moij 15 -011 
EA0 6 Z 6 -00 1 
3lAOSl6-002. 
YAO 4 14 -0 13 
HA0 6 16 -0 15 
NW616-019 
MAB 6 I 6 -020 
XAO616-023 
T.IA0 6 16  -03 2 
MA06 14 -033 
PA06 16 -034 
PIA0 6 2.6 -03 7 

AB0130410 
AB0 Z 3 0 -0 1 I 
Ia30 13 0- 0 12 
i.iB0130-013 

sa 195 NBOl30-014 
la3330 I30 -0 3.5 
AB0130 -016 
Praol3o-gle ~ 

ElBOl30 -0 19 
m30130-020 
NB0130-022 
HBO236 -023 
EB0130-.025 
KBO 130 -03 2 
2.iBO't30-034 
MB0130-034 
FBO 130 -03 7 
bIB0130-039 . 
PB03.30-041 
MBO 13 0 -042 
MBO130-046 

- 'EpaOl.30-052 
MB0130 -053 
MBO 130 -056 
MB0130-058 
MB0130-060 
MBO 130 -06 1 
FIB0 13 Q - 06 3 
?BO 130 -06 6 
Mol30  -070 
HB0130-872 
~ 0 1 3 0 - 5 7 3  
MB0130-077 
1 !BO 13 5 - 0 0 1 
m0 13 5 - 002 
mo 135 -068 
HI38 13 5 - 00 9 
MI30 13 5 -0 1 2 
FfBO l.3 5 -0 14 
MZ10135-015 
>BO 13% -018 
PIBO 13 5 -5 19 
mo 135 -820 
NBO 13 5 - 0 2 1 
MBO 13 5 -0 2 2 
NB0 135 -0 2 3 
2.iB0140-QQ4 
~ ~ ~ 0 1 ~ ~  -085 
i?B0 150 -0 0 Z 

# 



All information on Page  282 dele ted .  Set. r’ag,e TI- i . 
c 



Appendix A 'consists of the f o l l o ~ i n g  indexes: 

2, Deviation number to CSA o r  S C N  number 

3. CSA OT SCN number to deviation number 

Deviations Endicatsd by (*<) were  approved dur ing  the original contract 
negotiations, and therefore do not have a C5A number, 
only for reference purposes and does not form a part of S D  41-367,)  

(This appendix exists 



Deviation Nos - .  

298 
150 
151 
123 
153 
319 

69 
146 

8 
143 
118 
336  

70 
7 1  

106 
1 2  
7 3  
74 
7 5  
7 6  

265 
1152 
145 

2 1  
32 
2 3a 

I 3 2  
2 8 3  
144 
1 3 5  
289 
140 
148 

b o  

17 

9a 
149 

14 
15 
11. 

CSA or 
5CN Na, 

1105 
307 
308 
27 0 
310 
174 

303  

300 
265 
114 

* 
:g 

* 
$: 

224 * 
?S 

* 
$6 

8 

745 
43 5 
382 

9 
12 5 
179 
24 

57 3 
1032 

30 1 
29 1 

t 044 
297 
30 5 

10Za 
366 

10 
20 

3% 

g< 
r 

Page 

10 
ao 
11 
1% 
1 1  
12 
12 
13 
13 
14 
14 
14a 
b4a 
15 
16 
15 
16 
16 
16 
17 
17 
17 
18 
18 
18. 
19 
19 
a9 
20 
2 1  
2 1  
22 
22 
2 3  
23 
24 
2 4  
2 4  
27 
27 

Document h d e x  - 
Stage 



D o c w e n t  

Specification No.  SIB 61- 367C 
Revised: Septarslbar 33,  1368 
Page A- 3 of A-  16 Pages 

CSA or 
Deviation No, SCMNo, Page 

1 ;L? 
2 92 
283 
2 94a 
3 04a 
I 5 4  
32 3 
125 

20 
1 

1 QS 
2 04 
105 
28 1 
I. P4 
1‘41 
124 

1 3  
296 

2 
3 
4 

24 
25 
20 

107 
108a 

5 
6 
7 

264 
2 68 
z 90 

29 
159 

223 a 
27 

110 
3 123 
34 

1 f. la. 
114a 
IX5a 

28 
28 
28 
29 
29 
30 
31 
38 
32 
32 
32, 
32 
33 
33 
34 
35 
35 
35 
36 
36 
36 
37 
37 
37 
38 
38 
39 
39 
49 
40 
40 
40 
41 
41 
41 
42 
42 
43 
4.3 
44 
44 
45 
4 5 



CSA or 
Deviation Xa, SGN No, Page 

I 1 7 a  
9.19 
282 

315 
1616 
3 4  I 
345 
346 
34% 
343 
344 
324 
130 
126 
22 

a 68,  
169a 
17Oa 
17 fa 
124) 
286 
288 
I 7 7  
3 18 
100 
32 t 
131 
146 
132 
133 
A38 
178 
1215 
1.52 

24% 
2 66 
2 52 
25ZR 1 
123 
64 

129 
129 
3 29  
129 
129 
129 
202 
286 
2 82 

17 
380a 
38 la 
382a 
383a 
2 67 

1035 
I043 

433  
153 
197 
196 
2 87 
293 
2 8% 
2 89 
25/25 
442 
28'5: 
309 

c 

48 
51 
53a 
5 Sb 
5 3 C  

53d 
53e 
5 3f  
54 
56 
56 
56 
57 
57 
58 
58 
59 
59 
60 
68 
41 
61 
$1 
$2 
62 
62 
6 3  
63 
64 
65 
6 5  

139 246 65 
307 6 14 66 

37  66 46 
2s I. 982 67 

3 6a 65b 67 
39 68 a 69 
40 69 a 69 



Docume ne 

% ? + 3 4  
292a 
300 
3 I f  
3 3.7a 
327a 

65 
$ 5  
62 
46 
45 
64 

. 63a 
2 7 9  

59 
49 

276 
180 
48 

1 3 4  
54 

3 0 2  
5 3  
44 
67a 

30 1 
42 
51 

2 5Qa 
2 53 

55 
43 
57a 
3 1  
6 la 

2 66, 
3 5 5  
lOla 
3 Oa 
30a 
3 or?. 
3oa 

30 5 

572 
4T 

1121 
I O b  
iO6R t 
so 
9 5a 
94a 
3 l a  
75  
74a 
93 
92a 

9 2 5  
79a 
78  

989 
467a 

77a  
423a 

83a 
1 1 3 3  

82  
73 
966s 

1123 
7 la  
80 

662a 
660 

84a 
72 
86a 

I78  
39 

8 57a 
172 
199a 
164a 
1 b4a 
1642 
1 t j la  

3.190 

~ 79 
79  
80 
8 0  
80 
81 
81 
$ 2  
532: 
82 
83 ' 
a4 
84 
84a 
8 5  
88 
88 
88  
89 
89 

Document Index- 
Stage 



MSFC-PROC-Z93 (VIL c ,  4 D d) 
MSFC-SPEC-164 fl) ( 3 , 2 .  3.1) 
MSFC-SPEe;-164 (1) f 3 * 7 ,  a ,  5) 
MSFC-STD- 100 
MSF‘C-STD- l f  

.~LMSFC-STD- 105 
MSFC-STD-349 (3,1.4) 
MSFC-STD-349 ( 5 , 2 , 6 . 1 )  
MSFC-5TD-349 ( 5 , 4 , 4 )  
MSFC-STD-349 ( 5 . 7 * 4 )  
MS200., 2 
MSZ60,O 
MS260.2 
MS260.2 ( 3 . 2 )  
M S Z ~ O , ~  ( 3 , 3 )  
NS260.2 (4,$ 1 )  
MS260.2 (4. 1.3) 
MS260.2 (4.2. 1 )  
hrfS260,2 ( 4 . 2 , 3 )  
MSZ60.Z ( 4 . 3 ,  1) 
~ ~ 2 6 0 . 2  ( 4 , 3 . 3 )  
MS260.2 (4,4.1) 
~ ~ ~ 6 0 2  (4. 56 1 )  
MSZ60.2 (4. 5 .  2)  
MS260,2 (4.7. 1) 
M S 2 6 0 , L  ( 4 , 7 .  3) 
MS70Q 0 
MS750. OA 
NASA STANDARD 5E-008-001-1 
N P C  2 0 0 - 2  
N P C  Z O O - 2  (5 ,3,  1, d ( 2 ) )  
N P C  2 0 0 - 2  ( 5 . 3 .  I ,  k) 
N P C  200-2  ( 9 . 3 )  
N P 6  200-2 (14 .2 *4 )  
N P G  200-2 (Appendix €3) 
N P C  200-2 (Appendix B) 

Supersedes Page A - 6  of October 1, 2967 

2%- 6 

Dev lation No .  

3 2 8  
278a 
297 
12 I 
2 80 
3 1 4  
184 
188 
189 
190 
1 2 2  

7-7 
144 

78 
79 
80 
81 
8L 
8 3  
84 
85 
86 
8 7  
88 
8? 
90 

I 3 4  
127 
3 16 
3 12a 

9 b  
91 
92 
93 
95 
94 109 



1 
z 
3 
4 
5 
6 
7 
8 % 

9a 

,* 

10 
11 
12 
13 
14 
15 
17 
20 
2 1  
22 
23a 
24 
2 5  
26 
27 
282% 
29 
3Qa 
3 1  
32, 
sa 
36a 
37 
39 
40 
42 
43 
44 
45 

R 

Page 

3 2  
36 
36 
37 
39 
39 
40 
1 3  
24 
2 3  
27 

D e  lete d 
3 5  
2 6$ 
27  ,. 
18 
32 ' L  

18 
56 
19 
3 7  
37  " I '  

38 
42 
42 
41 
88 
83 
19 
44 
67 
66 
69 
69 
80 
82 
73 
7 3  

@ .  I 

01; v iation Index - 
stkt E;" 





CSA or SCN No, 

100 
1Q;ta 
IO3 
h 634 
a o s  
106 
107 
3 08a 
110 
l l l a  
132a 
114 
115a 
l l 6 a  
I11’Pa 
118 
t19 
120 
121 
a22 
123 
124 
125 
126 
127 
128 
129 1 
130  
1 3 5  
132 
133 
134 
135 
136 
1 3 9 .  
138 
1 3 ?  
140 
541 
b 42 
143 
144 
145 

197 
199a 
204 
205 
206 
224 
229 
23Qa 
23 5 
236a 
23 7a 
138 
2 50a 
251b 
2482% 
265 
265 
2 67 
268 
2 6? 
270 
27 1 
292 
282 
283 
284 
285 
286 

, 287 
288 
289 
290 * 

291 
293 
294 
2 95 
296 
2 97 
2 98 
2 99 
300 
301 
302 

). 

3 

6 I 
85 
32 
32 
33 
15 
38 
39 
43 
$4 
43 
34 
45 
45 
46 
a4 
46 
59 
92 
94 
is. 
35 
31 
56 

100 
6 5  
28 
56 
62 
4 2  
6 3  

108 
21 
62 

6 3  
6 5  
22 
35 

14 
21 
18 

Deleted 

Deleted 



250a %, 

253 
284 
265 
266% 
z 68 
27 I 
272a 
276 
298a 
2’79 
280 
28 4. 

r4 

Specification No* SBD bf-3619C 
‘ Revii?ed: September 13, I, 968 

F-)aget A- 10 of A- 16 Pagaa 

CSA or SCN No, 

303 
3 04 
305 
306 
307 
3 08 
309 
310 
311 
2-77 
64 

380a 
38ia  
382a 
383a 
$23 a 
4 3  3 
442 
467a 
43 5 

. 5 3 5  
536 
537 
538 
57% 
573 
662a 
660 
749 
745 
8517a 
890 
982 

$ 7  
98 9 
98 4a 
925 

8029 
a030 

x. 

13  
95 
23 

10 
11 
65 
a1 
30 
41 
SP 
57 
57 
58 
58 
7-7 
$0 
64 
7 6  
4.7 
92 
9 3  
93  
94 
69 
19  
131 
89 
40 
17 
8% 
40 
67 
7 0  
1 5  
89a 
74 
$1 
33 

+ 2 6  

i ’  



Speckficatlan Eo, SIB 61-367C 
b v b ~ a d :  September 1 3 ,  1968 
Page 14-11. of Awl6 Pages 

Page 

282 

2 83 
286 
2 88 
289 
2 9r 
295 
2 93 
294a 
236 
297 
298 
300 
302 
302 
304.65 
305 
307 
312a 
3 14 
3 15 
314 
317 
3X7a 
3 18 
319 
321 
323 
3 24 
327a 
328 
3 2 t h  
336 
34 1 
342 
343 
344 
445 
346 

252 
25281 

1032 
1035 
xm3 
1044 
IO64 
1078 
2039 
1085a 
1089 
1102 
1105 
1221 
1123 
1133 
1182a 
13.90 

130 
111 
123 

3 

6 14 

lOiSR1 
153 
174 
196 
201 
202 
60 
38 

L 64 
a 14 
129 
129 
129 
129 
129 
129 

20 
59 
$10 
22 
41, 
28 
28 
29 
36 
90 
IO 
70 
85 
78 
29 
89 
66 

lOOf3 
92 
48 
100 

90 
31 
61 
12 
til 
3 1  
54 
7 Ea 
89 
89 
1422 
53a 
536 
5362 
53 f 
53b 
53c 



CSA or SCN No, Deviation KO, 

1 
2 
3 
4 
5 
6 
7 
8 

30 
11 

69 
78 
7 1  
72 
73 
74 
75 
76 
77 
78 
79 
80 

r4 81 
82 

i, 83 
84 
85 
8 4  
87 
88 
89 
90 
13 

3 16 
17 
1.4 
20 

/ 

32 

36 
37 
39 
39 
40 
1 3  
2 3  
27 

Deleted 
12 
14a 
15 
15 
1 4  
16 
16 
17 
9 5  
95 
96 
96 
96 
97 
99 
97 
98 
98 
98 
1 3  

' 99 
9 3  
35 

180 
18 
2 6  
3 2  

3 36 

r '  

6 ,  



a 

CSA or SCN No, 

16 
17 

. E O  
24 
28 
2 9  
30 
31a 
38 
39 
47 

’ 47 (367B) 

60 
64 
6 5b 
66 
68 
69a 
?la 
72 
73 
74a 
7 5  
77a 
78 
7% 
80 
82 
83a 
84a 
8 6a 
90a 
91a 
92 a 
93 
94a 
9 5a 
96b 

102a 
10 5 
90 6 

Bev iation Nor  

2 4  
22 
15 
2 9a 
2 5  
2 6  
27 
28a 

328 
61a 

272a 
282 

Supersedes Page A - 1 3  of 3 Maxch 1944 

327a 
161c 
36a 
3 7  
39 
40 
4 2  
43 
44 
4 5  
44 
48 
49 
50 
51 
53 
54 
55 
57a 
6 1  
62 
63a 
64 
65 
66 
Q7a 
9a 

36 
9 1  

U 

Page 

37 
51 
Z - i  
1 9 
37 
38 
42 
5 2  
89 
84 
T O  
“47 

7- 

71 
51 
61 
61 
6 3  
6 3  
73  
7 5  
72  
66 
66 
69 
68 
79a 
7 3  
7 2  
7 1  
7 5  
7 5  
77 
66  
67 
67 
65 
65 

. 7 2  
24 
9 3 
93 



Supersedes Page A- 13a of April 25, 1968 

A” 1323 

317 
317a 
9.2 
9 3  
94 
95 

314 
336 
315 

2 t  
23a 

34 1 
342 
343  
344 
34 5 
346 
312a 
29 

I14 

78 
’ 9 2  

102 
f 0 3  
105 
1Q3 
92 
14a 
48 
I &  
19 
5 3a 
53b’ 
53c 
5 3d 
5 3e 
5 3 f  
lOOa 
41 
3 4  

CSA / S C N  Index- 
Stage  



1 I4 
3 54 

, 3oa 
35 5 
319 
31 
32 
34 

32 1 
108 
l0la 
3 2 3  
324 
103 
10.1 
165 
10% 
167 
I. 08a 
110 
1Pla  
112a 
1B7a 

116% 
118 
119 
120 
123 
122 
123 
124 
159 
126 
1 Z f  
128 
129 
130 
131 
132 
133 
134 
135 
125 
136 

% 

I l'sa 

3 4  
88a 
88 
84a 
12 
83 
19 1 

44 
61 
61 
85 
3 1  I * .  

54 9. ,, 

32 

33 
15 
38 
39 
43 
44 
43 
46 
$5 
45 
14 
46 
5'3 
91 
94 
f l .  
35 
4% 
56 

100 
65 
28  
56 
62 
62 
63  

100 
21 
31 
62 

De le 2e d 
5 3  

, >  32 ' 





282 
283 
286 
288 
28 9 
290 
292 
233 
2 94a 
296 
2 97 
2 95 
301 
3 0 2  
3 04% 
3 05 



Appendix PI consisle of the following Indexes: 

1 e APpha,nuwzerieal by specification 

3 ,  CSA QF SCN number to deviation nuanher 

Deviations indicated by (96) w e r e  approved during the original  contract 
negotiatioss, am! therefore do not have a GSA nrrmber, 
exist5 only for  rdexence purposes and dms not form a part  si SfD 61-367,) 

(This appendix 

E- b 



4 6 3  
224 
a a4a 
72  

195 
223 
267 
2 90 

73 
24 
75 
76 
77 

2 39 
I60 
172d 
25b 
285 

188 
20  

297 
384 

7 1  
37x  

3 98 
3 09 
912 
42 7 
438 

2 3  
i ' 7 1  
I 7 7  
1 7 8  
28: 
437  
J 6-1 

187 . 





c 



e 

4 



4. a 410 
4 .3 .  i 403 
4 . 3 ,  2 292 
1. c 18 
4 . 4  23 1 
4.4 2363 
4.4 23 T 
4. 4 238 
is. 4 23 9 
4. 4 2 350% 
4, 4 242 
4. 4 242 
4,4 262a 
4, 4 263a 
4 . 4  264 
4. 4 274 
4' 4 292 
4- 4 434 
4. 4 425 
5, 1. I ,  5. 1. 1. a ,  
5.1.1.2, 5. 1. 1 . 3  26 
5. 1.1, 1 189 
5. 2 3 6 7  
5.2. 1 3 6 8  
5. 2 . 4 .  I Z19h 
5 . 2 . 4 .  3.. 3. 422rjb 
5.2.4. I .  6 3 7'7 
5. 2 ,  5 41 
5. 3 2 7c 
5. 3 268 
5.4, 3 * 3 *  1 95 
5. 4.2, I. 97 
5' 4. 2. I $0 1 
5 .  4. 2 ,  1 380a 
5 ,  4. 2. 4 2.5 
5.4. 2 .  5 .  3. 94 
5.4. 2, 5. 1 105 
5.4, 2, '7 66 
5.4. 3 ,  1 f 03 
5 -  4 .3.  2" f 430 
5- 4.4. I .  5 297a 
5 -  4,4* 3 * 99 
5.4, 5, 1 159 

. 5- 4. 5 ,  2 98 
5. 4 .  5, 3 C) 6, 
5 '  4.  6 4€ 

R.. 3 



R;aETtgsaph 

5.4, 6,  1 
5* 4. 6 .  9. 1 
5.4, 4. 5 
5*4,8. 2. 2 
5.4, 12. 5 
5: 4. 14. x 
5.4,  14, 2 
5.4. 14.2 
5,4, 14. 2 
5, 4. 14. 2 
5 -  4. 1 4 , B  
5 . 4 ,  15 
5.4. 15 
5.4, I5 
5.  4. 15 fc )  
5. 4. 15. 2 
5.4,17 
5.4.  17 
5. 5. i 
5. 5. 1 
5 ,  5 * 3  
5 ,  5. 3 
5 .  5, 5 
5, 5. 7 .  'I 
5. 5, 7. 2 
5.  5. 7, 3 
5. 5. 7. 4 
5-5. 7 .  e: 
5, 6 

5. 6 (k) 
4. f 
4. 2 

4.3, 5 

5 .  3 .  1. k 
9. 4 
ash. 2.4 

5. 6 I j l  

. 

5. 3. 5 .  d (2) 

1 .? A 

e ,  

e . 1  218 
2& 9 
219 
220 
220 
2.20 
22 1 
22 h 
2 2 2  
2 2 2  
22 3 
2 2 3  
225 
2 2 6  
226 
228 
229 
22 9 
230 
230 
23f 
231 
232 
23 2 
233 
2 3 3  
233 
234 
234 
237 
E38 
238 
238 
233 
241 
242 
242 
24 3 
243 



h 

Dsvintkm No, 

6 Revised 
10 . 
Ila 
12 
13 
16 
11 
18 
19 
20 
23 
25 
268 
27c 
30 
31 
32 
3 3  
34 
35 
36 
37a 
41 
5 3  
59  
64a 
66 
76 
71 

34 
34 

1 o"1- 
39 
40 
41 
42 
43 

4 
I I  
15 
44 
45 b 
86 
49 
50  
51 
53 
54 
55 
56 

1013. 
61 

I22 
t 3 5  
14Za 
1 $4 
148 

*e 

220 
L 32 
233 
2 3 3  
2 3 3  
2 03 
2 30 
I88 
1 913 
124 
1-32 
211 
183 
208 
148 
2 32 
234  
I45 
l45 
346 
3i 47 
126 
208  
2 20 
1 3 7  
1 3 8  
213 
219 
l L 6  

3 

.e -7 





Devilation Ne. 

I or3 
80 
82 
83a 
84a 
86a 
90a 
9aa 
9 2a 
9 3  
943 
95, 
9 6b 

1 Ob 
IO7 
z 08 
109 
110 
105 
152 
P 84 
P 88 
189 
1993. 
2Ola 
199s. 
204 
205 
2 Oh 
207 
f 96 
220  
22 1 
222 
223a 
224 
225a 
256c 
138 
202b 
263b 
2 t 4  
265 

B-9 
3 9 6 7 

‘ G S E  



Specification Kc?, SI83 b i -36TC 
Revised: September 13, 2968 
Page B-10 0% B P % 7  Papea  

226 
23 3 
2 36a 
237 
238 
239 
24Oa 
241. 
2 42 
2 44 
2458 
246 
249 
248 
Z49a 
250a 
256 
258 
262a 
263a 
264 
266b 
257 
258 
2492% 
2 72a 
2 74 
275a 
277 
2 714 
280 
281 
282 
284 
285 
2 85 
287 
290 
292 
293a 
294c 
2'37 
299 

2 74 
28 1 
3148. 
325 
326 
32 "7 
328a 
3 2 9  
3 SO 
3 3 3  
3 34a 
3 3 6  
337  
341 
342a 
34% 
355 
358 
363a 
364a 
365 
3 74b 

~ 325 
39 1 
393a 
39ba 
409 
41 Qa 
420 
42 1 
42 3 
435 
44 I 
424 
45 3 
46 73. 
4-72 
502 
5 39 
sb9a 
570% 
5 7 3  
5 l o  



Deviation No. 

360 
361 
3 6 3  
3 64 
3 65 
366 
367 
368 
36% 
3 72a 
3 77 
3 78a 
386a 

~ 382a 
382 
3 83 
384 
3136 
387 
390 
39 I 
392 
383 
394 
395 
4 98 
3 99 
4Q1 
402 
403 
404 
905 
407 
409 
411) 
43 2 

Page  

P 7 3  
B 47 
114 
B 77  
174 
159 
a 50 
205 
P7Q 
848 
20’9 
178 
220 
185 
148 
172 
125 
150. 
204 
149 
I f 6  
564 
231 
223 
338 
l 28  
129 
21 0 
230 
187 
225 
220 

181 
186 
129 

__I 

s3 



413 
415 
41 
4 17 
423 
4 6b 
427 
429 
I 3 8  
43 a 
432 
433 
434 
436 
437 
437 
438 
4 39 
440% a 



Deviation No. , Page - - _L._ 

CSA OF SCN No, 

71 
72 
73  
94 
75 
76 
51 
78 
19 
80 
89. 
82 
83 
84 
85 
8 4  
8 7  
88 
89 
90 
9 i  
19 
20 
43 3 
23 
10 

12 
15 
1 4  

6 Revised 

126 

118 
13.8 
115, 
119 
119 
P 52 
152 
9.53 
153 
1153 " 

154 
B 54 
H 54 
154 
155 
155 
155 
155 
I56 
140 
124 
2 2 2  
I32  
E 3 2  
220 
2 3 3  
2 3 3  
203 

ins 



I. 7 
1 8 
25 
26k 
2 7c 
30 

427 
3 1  
32  
3 3  
34 
3 5  
36 
41 

120a 
121 
123  
124 
436 
f 26 
127 
928 
128 
130 
132 
133 
1 3 5  
1 3 7  
138 
1 3 9  
426b 
?41a 
429 
430 
145 
1 ab 
44'7a 
148 
149 
150 
l i j la 

' 13.4 
3 7a 

158 

434 



Specification Not SIB 41 - 3 6 7 6  
R e v i s e d :  September 1 3 ,  19658 
Page R - 1 5  uf B-17 Pages 

CSA OF SCN No, 

105 
107 
108 
I p9  
1 3  
122 
133 
135 
138 
142 
142a 
a. 44 
148 
150 
152 
154 
155b 
156 
157 
158a 
159b 
I60 
165 
167 
172a 
X76a 
178 
I84 
188 
189 
1536 
196 
199a 
19% 
201 
20 la 
2 04 
205 
206 
2 07 
220 
221 
2 22 

Deviation No. P a  go: 



I Deviation No, 

f 3Ua 
195 
1962 
440R 1 

137 
A 16 
2 2 3  
169 



z 56e 
2 60 
2 62b 
E. k3a 
2 64 
< 5  
2 4 4  
28 1 
324a 
325 
325 
3 27 
3 28a 
3 29 
3 3Q 
333 
3 34a 
336  
3 37 
341 
342a 
345a 
3 55 
3 58 
363a 
3 64a 
3 65  
314b 
375 
391 
393a 
396a 
409 
410a 
420 
42 f. 

“6213 
424 
435 
44 1 
453 
447a 

Pa ga 
__1_1 



CSA or SCN No, 



P a g e  ---.. CSA Or SCN Ne. Deviation Tsb. 
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MIL-P-55  I4D Packing&, Installation and G2a.nd Design,  Mydrau33.c. I 
General Specification f5r 

{No can1parab3.c N A A  specification) 

MIL-C-554f(1) 

~~~~~~~~~~ 

M A  061 0-002 

@hemicat  Film 13 for Aluminum and Ahminurn 
A1LO.).S 

Application of G'nen~ica l  Films to Airxrniniinr 
and Aluminum A l l o y s  
Surface Preparation for Adhesive Bonding 
and Application of Chemical Film5 fop. 
Sa tu rn  S-ax Details 



2 7, 

Cleaaning and Coiditianing af Metallic and Non- 
Meta1L.H c Sur face a 

Cleaning or" Aluminum and Aluminum Al lays  
C I e aaz'ra g F e F 4: Q 11 B A I i o y s 
'Desea"1ing and Passivation oi Chrr~silarc arid 
Heat Resistant fi*lloya 
Cleaning and Protective Treatment  of 
Ma gna s i. urn A13 oy s 
Gkaning  of Copper and Copper AIToys 
Cieaning Plastic, G l a s s  mid Elaetorneric 
*Mate E'i al B 



22, MSFC-PRQC-I 58A 

,.. . 
i '  '., ?. , ? 



27, MS2rtrO,2 Installation of Jo-Bolt Blind HOC 
~A0601-0Ol+  Installation ~f G a m e  nak RiVm3 and 

Bltnd Fasteners for Saturn S-XI 

28, FED-STD-151A Met&?; Test Metbods * 
(No comparable NAA spectlfication) 

Identification Markings of u, s, 1WlitaP.y Prr;4patft’y” 
Markings, Etched, ~ ~ ~ ~ ~ ~ a g ~ ~ ~  of 
Markings Stencilled, Application 01 
Markings, Printed, Application of 

~~~~~~~~ 8 Impresvian Stamped, AppEic 
Applkaation a% Metal Foi1 Mameplatew 
Applicgtion OB De e: a1 c o m  ania 0 

Markings, Engraved, Applicaticsa of 
Fabrication of Metal Fail Nameplates 
Application af Safety  and Warning Markings 
on Fluid Gas Sys tems  
Prnces3iZIg of motographic Eeched Alminum 
Ma me plate S .p- 
Temporary Markings, App?bhcaCiosr s f  



ABMA DWG 

ABMA BWG 

ABMA D W S  

Packaging and Packing ad Parts, Repair Parts, 

Specification for 
aad if;smponen%s far Space VeBzieleo, General 

[No comparable NAA specifications 1 
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